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1.0 INTRODUCTION
Revision 1 was completed at the request of USEPA and IEPA. Revisions made to the report include:

e Report address changed on page i for General Manager Paul Krett to reflect Willowbrook | facility
address.

e Conversion made from wet ppm to dry ppm formula added to Section 5.9.

e Section 8.0 Test Results show efficiency changed from >99.6179 to >99.6132%.

e Tables 1 and 2: Added columns to show dry ppm conversion values for inlet and outlet
concentrations

e Tables 1 and 2: Included moisture/temperature calculation averages for each run.

e Tables 1 and 2: Mass Flow values were previously calculated in Ibs./second and labeled

Ibs./minute. Edit made to show values in Ibs./minute.

On Friday, September 21, 2018, ECSi, Inc. performed air pollution source testing of an ethylene oxide
(EtO) emission-control device operated by Sterigenics US, LLC at their Willowbrook | ethylene oxide
sterilization facility located at 7775 Quincy Street. The control device tested was a two-stage Advanced Air
Technologies (AAT) Safe Cell emission-control system, comprised of a packed-tower chemical scrubber
and a dry-bed reactor, used to control emissions from fourteen sterilizer backvents, and three aeration

rooms.

The purpose of the testing program was to demonstrate compliance with the conditions established in
Section 6 of the Construction Permit (Application No: 18060020) granted to Sterigenics by the lllinois
Environmental Protection Agency (IEPA) to control emissions from the sterilization chamber backvents.

See Appendix L.

Test Protocols were submitted and approved by IEPA prior to testing. Copies of protocols and approval

are included with Appendix L.

Representatives from Sterigenics were present during the testing as well as personnel listed below:

e Kevin Mattison, IEPA

o Ned Shappley, US EPA, OAQPS

e Margaret Sieffert, US EPA, Region 5

¢ Paul Farber, PE (Consultant for Village of Willowbrook)
e lLawrence Link, Tri-State Fire Department



2.0 EQUIPMENT

The gas sterilization and emission control equipment in Willowbrook | consists of the following:

. Fourteen Sterilizers, each comprised of a steam-heated sterilization chamber, a vacuum pump
chamber evacuation system, and a backvent valve;

. Three aeration rooms, each comprised of a heated aeration space.

Chamber vacuum pump emissions are controlled by:

. One Chemrox DEOXX packed tower chemical scrubber, equipped with a packed
reaction/interface column, a scrubber fluid recirculation system, and a scrubber fluid

reaction/storage tank.
Chamber backvents, and aeration emissions are controlled by:

. One two-stage Advanced Air Technologies (AAT) Safe Cell emission-control system, comprised of
a packed-tower acid/water scrubber (SC1), equipped with a packed reaction/interface column, a
scrubber fluid recirculation system, and a scrubber fluid reaction/storage tank, and a dry bed
reactor/scrubber (SC2), comprised of a bank of solid-bed reaction vessels containing Safe-Cell 1A
Reactant for EtO control, connected in parallel, installed downstream of SC1 and upstream of a

dedicated blower exhaust system designed to operate at 15,500 cfm.

The facility has also been granted permission in its permit to direct chamber vacuum pump emissions to

the AAT system. This operating scenario is rarely utilized, and will not be studied in this testing program.



3.0 RULE/COMPLIANCE REQUIREMENTS

The EtO gas-sterilization system at the Willowbrook | facility was tested to demonstrate compliance with
requirements specified in the Construction Permit issued by IEPA (Application No: 18060020) and CAAPP
Permit No: 043110AAC. The following requirements must be met:

. The existing emission control equipment for chamber exhaust and aeration room emissions is
required by 40 CFR Part 63, Subpart O to achieve a control efficiency of 99% or greater.

. Chamber backvent emissions are not regulated through the federal regulations at 40 CFR Part 63,
Subpart O. By way of permit application 18060020, Sterigenics has voluntarily elected to control
backvent emissions using existing emission control equipment at the facility already required to

achieve 99% or greater control efficiency.

Testing is required to demonstrate continued compliance with these requirements.



4.0 TESTING

EtO source testing was conducted in accordance with the procedures outlined in US EPA Reference
Methods 2, 3, 4 and 18. EtO emissions monitoring was conducted simultaneously at the inlet and outlet of
the AAT System during the 15-minute duration of the backvent process. Three 15-minute test runs were

performed.
4.1 TEST SCENARIO

Once a sterilization chamber cycle ends, a sample from inside the chamber is taken and measured to
ensure the EtO concentrations are below 25% of the lower explosive limit (LEL) for safety reasons.
Current controls interlocks will not allow the doors to be open if the concentration of EtO at the end of a
cycle exceeds 25% LEL. Once this criterion has been met, the process requires the chamber door to be
partially opened for 15 minutes which vents the EtO in the chamber to reduce levels in the chamber and
exposure to employees. The 15-minute duration ensures the highest concentration of EtO is removed
from the chamber prior to unloading the product. During this venting, EtO exhausts through the
backvent and to the AAT scrubber. In accordance with the facility’s procedures, workers are not
allowed to enter or unload the chamber until the 15-minute time period has passed. Once the 15-

minutes has passed, the product is unloaded to the aeration room.

To meet Condition 6 of the Construction Permit which requires conditions for testing to be conducted as
representative of maximum emissions, each test run was completed on the backvents using freshly
sterilized product from one chamber for a 15-minute duration, for a total of three test runs at each
facility. The emission testing of the sterilization chambers occurred while running FDA validated cycles
with higher ending EtO concentrations for testing. Each test interval tested the first 15 minutes the

backvent is opened and exhausted to the AAT scrubber.
4.2 PROCESS PARAMETERS MONITORED
Based on the overall AAT scrubber liquor storage volume, relatively short duration of the test, and

knowledge of the operation of the AAT system, the properties of the AAT scrubber liquor were not
expected to change significantly during the test. Because of this, the AAT Scrubber tank level, pH, and
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glycol concentration (measured via refractometer) were monitored and recorded before and after the

performance of the three trial runs. Results are presented in Appendix A.

Cycle information for each test run, including ending EtO concentration in the chamber space, also was
provided. Emission levels from aeration also were recorded before performance of the three test runs.

Results are presented in Appendix A.

During routine operations, weekly concentration sampling of the AAT system is conducted using
samples collected from the AAT system outlet using a Tedlar bag and the facility’s gas chromatograph
system. Since this performance testing involved real-time analysis of the inlet and outlet concentrations

of the AAT system, Tedlar bag sampling was not conducted during these tests.

4.3 TESTING EQUIPMENT
Testing equipment information and certifications are located in Appendix G.



5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

EtO source testing was performed in accordance with US EPA Reference Methods 1, 2, 3, 4 and 18. EtO
emissions monitoring was conducted simultaneously at the inlet and outlet of the AAT System during each

15-minute duration of the backvent process. A total of three test runs was performed.

During backvent testing, EtO emissions at the inlet and the outlet of the AAT Safe Cell System were
determined using direct source sample injection into the gas chromatograph (GC). The GC used to
analyze EtO concentrations was a SRI Model 8610 (also described in Section 5.3).

US EPA Method 1: Sample and Velocity Traverses for Stationary Sources (40 CFR 60 Appendix A)

Sample ports and flow traverse locations were located at the inlet and outlet of the AAT control device.
Numbers of flow traverse locations were selected to exceed those recommended by Tables 1.1 and 1.2,
and were spaced throughout the duct in accordance with Method 1. The average angle of cyclonic flow
at each traverse point was less than the maximum average angle specified in Method 1. For further
information on sample port locations, sample and velocity traverses, and cyclonic flow measurements

please see Appendix B.

US EPA Method 2: Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube) (40
CFR 60 Appendix A).

The average gas velocity in a stack is determined from the gas density and from measurement of the
average velocity head with a Type S (Stausscheibe or reverse type) Pitot tube. This method was used in its

entirety as per the procedures outlined in Method 2.

ESCI performed a cyclonic flow check and velocity traverse using an S-type Pitot tube in each duct prior to
the first test run. These results were used to calculate EtO mass flow rates. ESCI also used a standard
Pitot tube constructed in accordance with Method 2C to measure velocity at a single point in the duct

during the test runs to verify that gas flow rate remained steady during tests.
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US EPA Method 3: Gas Analysis for the Determination of Dry Molecular Weight (40 CFR 60 Appendix A)

The Construction permit at 6(b) specifies testing using Method 3A or 3B (for calculating the dry molecular
weight of the duct gases based on measurement of the duct gas oxygen and carbon dioxide
concentrations). In accordance with Method 2, Section 8.6 and the approved Test Protocol, a dry molecular
weight of 29.0 was assumed instead of by calculation. This is in accordance with Method 2 and is allowed

by Method 3 because the process does not involve combustion and emits essentially ambient air.
US EPA Method 4: Determination of Moisture Content in Stack Gases (40 CFR 60 Appendix A)

The moisture concentrations in the duct gases were calculated assuming saturated conditions based on
the measured gas temperature, duct static pressure and barometric pressure, in accordance with

Method 4(16.4). For calculations pertaining to this method, see Appendix D.

e Barometric pressure was determined using local meteorological data from the time and date of

the actual testing. See Appendix F.
e Duct static pressure was determined using an inclined oil manometer.
e Duct gas temperature was determined using from a type K thermocouple and thermometer.
US EPA Method 18: Measurement of Gaseous Organic Compound Emissions by Gas Chromatography

The major organic component of the gas mixture, EtO is separated by gas chromatography (GC).
Measurement of EtO concentrations across the inlet/outlet ducts are expected to be uniform due to
extensive air mixing throughout the emission control system. During backvent operations, constituents of
the streams entering and exiting the AAT System were analyzed at a single point by an SRI, Model 8610,
portable GC, equipped with the following: dual, heated sample loops and injectors; dual columns; and dual
detectors. A flame ionization detector (FID) was used to quantify inlet EtO emissions, and photoionization
detector (PID) was used to quantify low-level EtO emissions at the emission control system outlet. The PID
was equipped with a 11.7eV lamp. For chromatographic data associated with the use of this method, see

Appendix E. The sample transport system is described in Section 5.4 of this report.
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Samples were continuously extracted and analyzed at approximately one- to two-minute intervals, for a

total of 12 to 13 samples, during each 15-minute test run.
5.2 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow at the inlet and outlet of the AAT scrubber was determined by Method 2, using an S-type
pitot tube and an inclined-oil manometer. Sampling ports were located in accordance with Method 1. The
test ports were located far enough from any flow disturbances and velocity was measured at multiple
points within the duct cross-section to permit accurate flow measurement. Equal-area traverse points for
pre-test velocity traverses were selected in accordance with Method 1. Confirmation of the absence of
cyclonic flow occurred prior to the commencement of the three test runs. Please see Appendices B and F

for additional Method 1 related information.

Because of the short duration of the backvent operation, traversing the entire stack during each minute
of test run was infeasible. With approval of IEPA and US EPA, an average differential pressure point
was determined before the test, and that parameter was used to confirm flow during each minute while
concentration samples were collected. Please see Appendix F for tables of this information collected in
the field.

Temperature measurements were obtained from a type K thermocouple (FLIR EA10) and thermometer
attached to the sampling probe. Exhaust gas composition was assumed to be air saturated with water

vapor.
53 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT

During backvent operations, constituents of the streams entering and exiting the AAT System were
analyzed by an SRI, Model 8610, portable gas chromatograph (GC), equipped with the following: dual,
heated sample loops and injectors; dual columns; and dual detectors. A flame ionization detector (FID)
was used to quantify inlet EtO emissions, and photoionization detector (PID) was used to quantify low-level
EtO emissions at the emission control system outlet. The PID was equipped with an 11.7eV lamp. The
mass of EtO in the inlet and outlet streams were determined using equation shown below in Section 5.9.

EtO mass control efficiency during the backvent process was calculated by comparing the mass of EtO
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vented to the system inlet to the mass of EtO vented from the system outlet. See equation shown in
Section 5.9.

5.4 SAMPLE TRANSPORT

The Willowbrook | facility utilizes a dual stage AAT system equipped with a 15,500 cfm rated blower
system that serves to quickly draw process emissions from the sources through the control system. The
AAT Scrubber system efficiency operates at a very high level in large part due to the use of sulfuric acid in
the scrubber liquor, which lowers the pH of the solution and acts as a catalyst - increasing the speed of the

hydrolysis of ethylene oxide to ethylene glycol.

The gas sample was continuously pumped to the GC at approximately 1000 cubic centimeters per minute
(cc/min) from the sample probe through two 100-foot lengths of heated and insulated 3/8” Teflon® sample
line (.030 wall), each with an interior volume of approximately 1535 cubic centimeters. The source gas was
pumped to the GC with a response time of approximately 1.5 seconds. See Appendix H for sample line

volume and residence time calculations.

The lines were heated to > 110 °C. Temperature of the heated lines was monitored before, during and after
each trial run via observing the temperature on the heated lines temperature controller. See Appendix A for

this data. The sample probe was constructed of stainless steel tubing and was not heated.

At the inlet of the Safe Cell System, the sampling ports were located in the duct immediately upstream of
the packed tower scrubber. At the outlet of the AAT System, sampling ports were located in the exhaust

stack downstream of the dry bed reactors. See Appendix B for sampling port location information.

5.5 GC INJECTION

Source-gas samples were then injected into the GC which was equipped with two heated sampling loops,
each containing a volume of approximately 2 cubic centimeters (cc) and maintained at 100 degrees Celsius
(°C). Injections occurred at approximately one to two-minute intervals during backvent testing. Helium was
the carrier gas for both the FID and the PID.
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5.6 GC CONDITIONS

The packed columns for the GC were both operated at 90 °C. The columns were stainless steel, 6 feet
long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B.

During the analysis, the FID was operated at 250 °C. The support gases for the FID were hydrogen

(99.995% pure) and air (99.9999% pure). Any unused sample gas was vented from the GC system back

to the inlet of the control device being tested.
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5.7 CALIBRATION STANDARDS

The FID was calibrated for mid-range part-per-million-by-volume (ppmv) level analysis using gas

proportions similar to the following:

1)
2)
3)
4)
5)

edek

1000 ppmv EtO, balance nitrogen
100 ppmv EtO, balance nitrogen
50 ppmv EtO, balance nitrogen (audit gas)
10 ppmv EtO, balance nitrogen

1 ppmv EtO, balance nitrogen

***Note: Calibrations for this standard were performed following the test to confirm appropriate range of

instrument.

The PID was calibrated for low-range ppmv level analyses using gas proportions similar to the following:

1)
2)
3)
4)

100 ppmv EtO, balance nitrogen

50 ppmv EtO, balance nitrogen (audit gas)
10 ppmv EtO, balance nitrogen

1 ppmv EtO, balance nitrogen

See Appendix J for calibration gas certifications. Please see Appendix | for triplicate calibration data

performed before and after each set of test runs and calibration curves.

As a part of the test’s quality assurance, limit of detection and recovery studies were performed. Refer to

that section later in the document and Appendices K and |, respectively for further information.

5.8 SAMPLING DURATION

Testing was performed in 15-minute increments in conjunction with normal production operations, for each

of the three test runs while chamber backvents were operating.
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5.9 SAMPLE CALCULATIONS

Method 1
Equivalent diameter was calculated as follows:

L 200
£ L+W

Actual diameters of round ducts and equivalent diameters of square and rectangular ducts were used to

evaluate whether sufficient distance existed between the sample ports and upstream and downstream flow

disturbances. These figures were used in conjunction with Method 1’s Table 1.1 and 1.2 to ensure that the

minimum number of traverse points required for testing was exceeded.
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Method 2

Stack gas velocity and volumetric flow rate were calculated using equation 2-7 and 2-8 as outlined in

Method 2.

Q = Average Stack Gas Dry Volumetric Flow Rate (dscf/min)

=60 (1 - Bws) Vs A ’____Tgtg_PS_

Ts(abavg)Pstd

Vs = Average Stack Gas Velocity

iVAPi
i=1

V =K C L gy
SR i P M,

Where:
Ky = Velocity equation constant

_ 549

(16/1b— mole)(in. He) |~

sec (°R)(in. H,0)

C, = Pitot Tube Coefficient = 0.84 (S-type pitot tube coefficient for geometric calibration)
Ap; = Individual velocity head reading at traverse point “i” (in. Hg)

n = number of traverse points

Tsabavg) = Average absolute stack temperature (°R)

Ps = Absolute stack pressure (Ppar + Pyg)

Pwar = Barometric pressure at measurement site (in. Hg)

Py = Stack static pressure (in. Hg)

M; = Molecular weight of stack gas, wet basis

M, = My (1 — By,.) + 18.0B,,,
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Method 4

Moisture content was determined using the calculation for saturation in accordance with Method 4.

[ 6601 3144 _
j_O\ o .‘.’g_;g';r "39'::55,
Sxis _-_/.‘:,:: = 100 — o) =
U ‘;,-,_ + sea gic |
Ve 136 )

Where:

Buwssvp)(%) = Saturated moisture concentration (% by volume)
Tsabavg) = Average absolute stack temperature (°F)

Py = Barometric pressure at measurement site (in. Hg)

Pstatic = Stack static pressure (in. H;0)

Mass Emission Calculation

Mass emissions of EtO during backvent were calculated using the following equation:

W = (Q)(MolWt)(C/10°)/(MolVol)

Where:

W = EtO mass flow rate, pounds per minute

Q = Corrected duct gas volumetric flow rate, dry standard cubic feet per minute at 68
degrees F and 29.92 in. Hg (see calculation under Method 2)

Molwt = 44.05 pounds EtO per pound mole

C = EtO concentration, parts per million by volume

10° = Conversion factor, ppmv per "cubic foot per cubic foot"

MolVol = 385.32 cubic feet per pound mole at 68 degrees F and 29.92 in. Hg

Control Efficiency Calculation

Mass control efficiency of EtO during backvent was calculated using the following equation:

Efficiency = (W; - W,/ W;)(100)
Where:
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Mass flow rate to the control device inlet, pounds per minute, calculated as described above

where:

C. = EtO concentration at the control device inlet, ppm

Q = Duct gas volumetric flow rate at the control device inlet, dry standard cubic feet per
minute

Mass flow rate from the control device outlet, pounds per minute calculated as described above

where:

C, = EtO concentration at the control device outlet

Q, = Duct gas volumetric flow rate at the control device outlet, dry standard cubic feet per
minute

Correction to Dry Basis

Dry basis concentration = (wet basis concentration) / (1-w)
where;:
w = fraction of emitted exhaust gas, by volume, which is water vapor.

Results of the control-efficiency testing are presented in Section 8.0 and in Table 1 and 2.
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6.0 TEST SCENARIO

Backvent testing was performed during normal process load conditions, with freshly sterilized product in the

sterilization chambers. Three test runs were conducted in series to verify the performance of the emission-

control system.

Sterigenics scheduled three chambers to end the sterilization cycle to allow for the three test runs to run

consecutively. The general testing sequence was as follows:

| Timing - Task Method
Prior to test Sample locations established Method 1
Prior to test Sample traverse locations established Method 1
One time prior to each set of runs | 3-point calibration performed in triplicate. - Method 18
One time prior to each set of runs Confirm absence of cyclonic flow Method 1
One time prior to each set of runs Collect AAT system scrubber liquor pH, tank level, and glycol N/A
% information. Note levels present from aeration.
One time prior to each set of runs Flow traverse of inlet and outlet conducted to establish flow Method 2
rate and measurement centroid
Prior to each test run Note temperature reading of heated lines N/A
Over test duration Chamber door opened approximately 12 inches, actuator N/A
! switch activates backvent
Beginning of each run First sample initiated Method 18
Over test duration Samples at inlet and outlet taken approximately every 1- Method 18
minute for a total of 15-minutes
Over test duration Flow monitoring sampled approximately every 1-minute. Method2 |
Mid-Test Note temperature reading of heated lines Method 18
After each test run Collect cycle number and ending backvent EtO concentration N/A
in chamber head space are noted |
After each test run | Note temperature reading of heated lines | Method 18
After each test run | Conduct recovery study Method 18
After conclusion of each set of test | Perform post calibration checks Method 18
runs
| After conclusion of each set of test | Collect AAT system scrubber liquor pH, tank level, and glycol N/A
[ runs %.
One time following each set of runs | Obtain meteorological data for sampling time N/A
At least once during two test days Perform Limit of Detection Study Method 18

for WB 1 and WB I

17
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7.0 QA/QC
71 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury.

The sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of
EtO. Ambient air was introduced at the end of the heated sampling line and drawn through the sampling
system line to the GC for analysis. The resulting chromatogram also provided a background level for non-
EtO components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas stream
due to the ambient dilution air which is drawn into the emission-control device, and due to the destruction of
EtO by the emission-control device which produces carbon dioxide and water vapor. This chromatogram,

designated ambient background, is included with the calibration data in Appendix I.

A recovery study was also performed in accordance with Section 8.4.1 of Method 18 using 10 ppm and 100
ppm EtO calibration gas. The 100 ppm calibration gas was drawn through the heated sample line used at
the control device inlet, and the 10 ppm calibration gas was drawn through the heated sample line used at
the control device outlet. The calibration procedure was repeated in this manner, and it was verified that
the analyzer response was within 10% of the calibration gas concentration sampled. See calibration data in

Appendix | for further information regarding the recovery study.
7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day's testing. Using the
Peaksimple |l analytical software, a calibration curve was constructed for each detector. Calibration data

can be found in Appendix I.

A seven-point Method Detection Limit (MDL) or Limit of Detection (LOD) study was performed prior to
testing using procedures described in Section 15.0 of US EPA Method 301 (40 CFR 63 Appendix A) and in
40 CFR 136 Appendix B. The study was recommended by OAQPS and accepted by IEPA. The LOD for
this test was determined to be 0.10 ppm. A recovery study was also performed in accordance with Section
8.4.1 of Method 18 using 10 ppm and 100 ppm EtO calibration gas. The 100 ppm calibration gas was
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drawn through the heated sample line used at the control device inlet, and the 10 ppm calibration gas was
drawn through the heated sample line used at the control device outlet. The calibration procedure was
repeated in this manner, and it was verified that the analyzer response was within 10% of the calibration
gas concentration sampled. Results of the LOD study are presented in Appendix K. Results of the
recovery study are presented in Appendix I.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the
laboratory certification for each calibration gas is attached as Appendix J.
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8.0 TEST RESULTS

The AAT Safe Cell System demonstrated an EtO control efficiency of greater than 99.61 percent. In
accordance with various state and federal requirements, this control equipment must have an EtO control

efficiency of 99 percent or more. The AAT Safe Cell System has met this requirement.
The test results are summarized in Tables 1 and 2. These tables include results for EtO control efficiency

of the emission-control device. Sample calculations related to destruction efficiency and other calculations

can be found in Section 5.9.
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TABLES 1 AND 2
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ETHYLENE OXIDE CONTROL EFFICIENCY SUMMARY — BACKVENT

TABLE 1

FOR STERIGENICS - WILLOWBROOK, ILLINOIS (PLANT 1)

ON SEPTEMBER 21, 2018

Runl
Run 2
Run3

Efficiency = (MassFlowin - MassFlowout / MassFlowin)(100)
Mass Flow (Ib/min) = (VolFlow)(MolWt)( C /108/(MolVol)

MW EtO =
MolVol =

44.05
385.32

C = Dry Concentration
[1]1 ND = Non Detect. Detection limit of the GC was determined to be 0.10 ppm.

INLET
Average Moisture
Temperature (°F)  Content (%)
103.8 7.4862
104.1 7.5373
104.9 7.7264

OUTLET

Average

Temperature (°F)

103.8
104.1
104.9

Moisture Content

(%)
7.4767
7.5277
7.7166

Inlet Average | Inlet Average | Outlet Average | Outlet Average
h . Control

Test Run | Concentration | Mass Flow | Concentration |Mass Flow rate Efficiency >
(ppm) rate (Ib/min) (ppm)’ (Ib/min) s ye

1 70.86 0.07984 ND 0.00012 99.6192%

2 30.21 0.03401 ND 0.00012 99.6410%

3 25.40 0.02853 ND 0.00012 99.5795%

Control Efficiency 2 99.6132%




TABLE 2 - ETHYLENE OXIDE CONTROL EFFICIENCY — BACKVENT
FOR STERIGENICS - WILLOWBROOK, ILLINOIS (PLANT 1)
ON SEPTEMBER 21, 2018

INLET ETO OUTLET ETO
Wet D D Wet D D Mass

Run | rime | Concentration Concer:rration Volunrl!(’etric Mass F_Iow’ Concentration Concer::’ration Volur;itric Elow® Cc?ntrola
* (PPM)' (PPM)’ Flow (Ib/min) (PPM)'? (PPM)'2 Flow | (Ibimin) < | Eiciency*z
1 914 11.5 12.43058 9856.0 0.01401 ND ND 9667.3 0.0001194 99.1472%
1 915 542 585.85843 9856.0 0.66011 ND ND 9667.3 0.0001194 99.9819%
1 916 38.9 42.04777 9856.0 0.04738 ND ND 9667.3 0.0001194 99.7479%
1 917 34.5 37.29173 9856.0 0.04202 ND ND 9667.3 0.0001194 99.7157%
1 918 276 29.83338 9856.0 0.03361 ND ND 9667.3 0.0001194 99.6447%
1 919 26.8 28.96865 9856.0 0.03264 ND ND 9667.3 0.0001194 99.6340%
1 920 27 29.18483 9856.0 0.03288 ND ND 9667.3 0.0001194 99.6368%
1 921 231 24.96924 9856.0 0.02813 ND ND 9667.3 0.0001194 99.5754%
1 923 26.4 28.53628 9856.0 0.03215 ND ND 9667.3 0.0001194 99.6285%
1 924 24 25.94207 9856.0 0.02923 ND ND 9667.3 0.0001194 99.5914%
1 925 23.7 25.61779 9856.0 0.02886 ND ND 9667.3 0.0001194 99.5862%
1 926 23.5 25.40161 9856.0 0.02862 ND ND 9667.3 0.0001194 99.5827%
1 927 23.2 25.07733 9856.0 0.02826 ND ND 9667.3 0.0001194 99.5773%
2 931 24 25.95640 9849.5 0.02923 ND ND 9661.0 0.0001194 99.5914%
2 932 22.5 24.33413 9849.5 0.02740 ND ND 9661.0 0.0001194 99.5641%
2 933 42.3 45.74816 9849.5 0.05151 ND ND 9661.0 0.0001194 99.7681%
2 934 31.3 33.85148 9849.5 0.03812 ND ND 9661.0 0.0001194 99.6867%
2 935 28.8 31.14768 9849.5 0.03507 ND ND 9661.0 0.0001194 99.6595%
2 936 28.7 31.03953 9849.5 0.03495 ND ND 9661.0 0.0001194 99.6583%
2 937 28.5 30.82323 9849.5 0.03471 ND ND 9661.0 0.0001194 99.6559%
2 939 26.7 28.87650 9849.5 0.03252 ND ND 9661.0 0.0001194 99.6327%
2 940 26.8 28.98465 9849.5 0.03264 ND ND 9661.0 0.0001194 99.6340%
2 941 26.4 28.55204 9849.5 0.03215 ND ND 9661.0 0.0001194 99.6285%
2 942 26.9 29.09280 9849.5 0.03276 ND ND 9661.0 0.0001194 99.6354%
2 943 25 27.03792 9849.5 0.03044 ND ND 9661.0 0.0001194 99.6077%
2 944 25.2 27.25422 9849.5 0.03069 ND ND 9661.0 0.0001194 99.6108%
3 953 231 25.03424 9825.7 0.02812 ND ND 9637.6 0.0001194 99.5754%
3 | 954 228 24.70912 9825.7 0.02776 ND ND 9637.6 | 0.0001194 | 99.5698%
3 955 27.8 30.12779 9825.7 0.03384 ND ND 9637.6 0.0001194 99.6472%
3 956 26 2817707 9825.7 0.03165 ND ND 9837.6 0.0001194 99.6228%
3 957 23.8 25.79286 9825.7 0.02897 ND ND 9637.6 0.0001194 99.5879%
3 958 23 24.92587 9825.7 0.02800 ND ND 9637.6 0.0001194 99.5736%
3 1000 22.3 24.16726 9825.7 0.02715 ND ND 9837.6 0.0001194 99.5602%
3 1001 22.8 24.70912 9825.7 0.02776 ND ND 9637.6 0.0001194 99.5698%
3 1002 22.8 24.70912 9825.7 0.02776 ND ND 9637.6 0.0001194 99.5698%
3 1003 23.4 25.35936 9825.7 0.02849 ND ND 9637.6 0.0001194 99.5809%
3 1004 21.7 23.51702 9825.7 0.02642 ND ND 9637.6 0.0001194 99.5480%
3 1006 21.7 23.51702 9825.7 0.02642 ND ND 9637.6 0.0001194 99.5480%

Notes

[1] PPM = parts per million by volume
[2] ND = Non Detect. Detection limit of the GC was determined to be 0.10 ppm.
[3] See Table 1 for Mass Flow Calculation

[4] See Table 1 for Control efficiency calculation

fficiency = (MassFlowin - MassFlowout / MassFlowin)(100)
' (Ib/min) = (VolFlow)(MolWt)( C /10®/(MolVol)

MW EtO =
MolVol =

44.05
385.32
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PROCESS PARAMETER LOG FOR EACH TRIAL

7 sep 2019

DATE:

SITE AAT TESTED (circle one):i willowbrook | " Willowbrook Il

| Chamber Backvent Tested: R A

B |

Chamber Running Cycle Number: | \QT 6 7 &%L‘\ ,\—\M/C (:j;u ) .

i_ - Parameter ' START (Data and Time) FINISH (Data and Time)
|
" Backvent Opening_ Time ’ R _o'{ ' |7/ A’V]/\ ' _, ! '
' T:27) gm
Levels From Aeration 1l " ) W:o’( A : _:
| ' F M Tet a/‘a{*‘—/(

Ending Chamber EO Concentration | ' |

“]0 20 PP €9
’ B | S —

i _ | Beginning (Time) | Middle {Time) | End (Time) |
Heated Lines Temp Check ~ _ ; — |
o U 230 r_/z;o E %0 P/%oF 23 F /23

Include Temp Units

quo HE T 427 g




PROCESS PARAMETER LOG FOR EACH TRIAL

21 SEP w0l

DATE:

SITE AAT TESTED (circle one): "W_illoWbrook 1) Willowbrook Il

Chamber Backvent Tested: ) ) : '
" Chamber Running Cycle Number: T l Cg C\ - - |

Parameter | START (Data and Time) FINISH {Data and Time)
| |
| Backvent Opening Tim 1 [ - ]

vent Opening Time 0,364_1.1\ (i‘,L/S 4
. - j _ ”
Levels From Aeration
| neft e er,w' Aok (et Y

" Ending Chamber EO Concentration ‘ - - -
P60 ppm EC

B | Beginning (Time) | Middle (Time) _End (Time) |
H d Lines Ti Check
eated Lines Temp Chec| ‘;,'50(5/)‘%0,: Zgof/zgar: | 23 ‘F~/ 220 F

!.Bclude Temp Units
9%, pm 440 A Jigqs am




PROCESS PARAMETER LOG FOR EACH TRIAL

owe: 21 SEP 20t¢

SITE AAT TESTED (circle one): Willowbrook | Willowbrook il

Chamber Backvent Tested: ' o
| | (0 13t ¢lomnln “ 12 s
|_ T SS— —— e ——

Chamber Running Cycle Number: | r—

S0
T Parameter START (Data and Time) | FINISH (Data and Time) ‘
| |
| Backvent Opening Time ' ) . N o
| a S lam l 00 7 fn |
" Levels From Aeration - T
| nel” /e el ' Nt /e cr\a‘-w(
| 1 | F—
| Ending Chamber EO Concentration |
O ppm £0

| o w— - T o ‘
" Beginning (Time) [ Middle (Time) | End (Time)

Heated Lines Temp Check | 230 T; /7/29 = 2% £ /‘Z?ﬂ e ‘2«}9 F/ 03y =

| Include Temp Units

7‘?'.5§ L 7:57 hwy

[2:27 pm



PROCESS PARAMETER LOG FOR EACH SET OF TRIALS

r

Circle Onf'. Willowbrook 1 AAT ) Willowbrook 2 AAT

— —

| Parameter | BEFORE(Time) ] | AFTER (Time)
| AAT Tank Level (mches) it 4‘5111 A’VV

U5

| l"\“\h Ly

" AAT Liquor pH - - R o 7
| ‘ 0,37 %tlls}b‘\; O ?7 ] b]h

" AAT Liquor Glycol %

| 26,07 41y 26.Y4 (0125 g

| _/l/lé@ ZJE éJ/US/(/

p; T
/C'// r— -

Samples collected by: ) —_— e

< Je—p , Lo N =
Signature: - = B o -

Ll SEP 2018

DATE: _ ) : =

PLEASE ATTACH TODAY’S METEOROLOGICAL DATA TO THESE TEST RECORDS
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0.5D or
. Duct Length . Diameter (Eq. Distance from/to Diameters from/to 2D or greater
WB Sample P: tions Width t
ample Port Locatian Size/Configuration | (Diameter) idt Diameter) Disturbance Disturbance downstream? u:sr:'::r;'?
WB I Inlet 36" round 36 36 Downstream 78 2.2 YES
36 Upstream 44 1.2 YES
WB | Qutlet 30" x 20" rectangular| 30 20 24 Downstream 60 2.5 YES
24 Upstream 84 3.5 YES
WB H Inlet 28" round 28 28 Downstream 108 3.9 YES
28 Upstream 96 3.4 YES
WB Il Qutlet 28" square 28 28 28 Downstream 56 2.0 YES
28 Upstream 170 6.1 YES
Duct Dy thet Swe s Up trom Flow Dk 1(Distance A) 02""" """W 5“"";'5 '"’"'F"""rn "W""’:‘L
0. 1 1.0 2.0 28 50° &
. | - 5, - 200
§ | OmTURRANCE M (2 a——
LI Number is for L+w
Higher Number s for Higher .I
e Reciangular Stacks or Ducts My _— . Rectangutar Stecks or Ducis S
l Hi- "5
£ . 2 b
E 30 2 30
1] 24 or 25 %points {0 E { DBTURANGE
S k-]
g 20 Ll g, UK Dimmetr > 083 m (24 ) g 20 16 poinis Siack Diameser » 0 61 m (24 in )
] 1 From Powt of Ay Type of . 1 From Point of Ay Type of 12 points .
10 Dusurbancs (Bend, Expanson. 8 oe 9 et £ 10 Digurtasncs (Bend, Expsnsion, 8ord ® poim
Cortrachon, #ic ) - Contraction, s4c § -
Stack Dmmetsr = 030D 081 (12 - 2410 | Siack Dismetar = 0.30 1o 0,83 m (12- 24 b,
° :
2 3 4 S 3 7 8 9 10 2 3 4 5 8 7 ] ] 110
Duet Ox - Shha ia from O 1 Flow Dy T(Outance &) Duct Di that & Site is from o Flow 1{Distance B)

ha
Figure 1.1. Minknum manber of traverse points lor particulato raverses Figurs 1-2. Minkmum number of traversa points for valocity (nonparticulste] traversas

. e e s




Willowbrook 1 AAT Inlet Duct Sampling Location

Photo Description — Photo taken in WB1 Chamber C Room, looking towards roof near room
entrance. North and AAT control device is to the left.



Willowbrook | Inlet Duct Sampling Duct Location Diagram

Backvent
Emissions

45° Downward Duct Offset [ ! |

! Sampling Port Locations ‘ 24"
|

To AAT !
o [ | Aeration
’ ! 36" = Emissions
System ! .
| | L 4 4n 7 8”

Diagram Description — Diagram depicts inlet duct configuration seen in photo, looking towards
roof. All ducts are circular, with given diameters. 44” and 78” are measurements to nearest
disturbances in the duct from sample port location.

Sampling port depicted is facing Chamber C Room floor. An additional port will be located on
the duct 90° from depicted port.



Willowbrook 1 AAT Outlet Duct Sampling Location

=54

Photo Description — Photo taken in WB1 AAT Drybed Room, looking Southeast. Duct is
rectangular until it transitions near the roofline.



Willowbrook | Outlet Sampling Duct Location Diagram

‘ To Roof |

| ‘ 84”

Sampling Port Locations ’ | - @

| Blower

Diagram Description — Diagram depicts outlet duct sampling configuration in AAT Drybed Room
seen in photo, with a slightly more perpendicular view to the duct, towards the south. The main
run of ducting where the samples will be obtained is a 30” x 20” rectangular duct. 84” and 60”
are measurements to nearest duct disturbances.
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ECSi, Inc.

Volumetric Flow Calculation - AAT Inlet

Sterigenics US, LLC - Willowbrook, IL (Plant 1)

Data from Traverse Table

Average SQRT(Ap) 0.4644
Temp 103.0
563

Moisture Content 7.30%
Ms 28.20
Pb 28.95
Pg -0.25
Ps 28,932
Stack Velocity (Vs) =

V. K

Stack Flow (inlet)=

Q actual = GO*VS*AS

Stack Flow (inlet) =

9/20/2018
Constants
from Traverse Table MW dry =
°F stack diameter =
‘R stack area =
Tstd =
Pstd =
Cp=
molecular weight of stack gas Kp =
Barometric pressure (in Hg)
Stack static pressure (in H20)
Absolute stack pressure
27.7 ft/sec
VA D, |
C § h 'I 7; (abavg)
z " \/ P M,
11749 acf/min
9877 dscfm

Q=60(1—-B,)V:A T Ps

TstavagPs

29.00
36
7.07
528
29.92
0.84
85.49

sq. ft.



ECSi, Inc.

Volumetric Flow Calculation - AAT Outlet

Sterigenics, Inc. - Willowbrook, IL (Plant 1)

Data from Traverse Table
Average SQRT(Ap) 0.7718

Temp 107.3
567

Moisture Content 8.20%

Ms 28.10
Pb 28.95
Pg 0.25
Stack Velocity (Vs) =

v K

Stack Flow (outlet)=

9/20/2018
Constants
from Traverse Table MW dry =
°F stack dimensions =
°R stack area =
Tstd =
Pstd =
Cp=
molecular weight of stack gas Kp =

Barometric pressure
Stack static pressure
Absolute stack pressure

46.3 ft/'sec

n

JA . e
g\ i ‘ n(abavg)

C =t

» - _}\fPSM,

11568 acf/min

Q actual = 60*Vs*As

Stack Flow (outlet) =

9570 dsefm

Q=60(1-By) Vi A| __ TqyP.

TstavaveyPstat

29.00
20x30
4.17
528
20.02
0.84
85.49

in.
sq. ft.



ECSI, INC. - VELOCITY TRAVERSE DATA

Client: __Sterigenics Run #: 1 Date: 9/21/2018 Port Sketch:
Location: Willowbrook - Plant 1 Probe Type: S Baro Press:  28.95
Source:  AAT Safe Cell System Inlet Stack 1.D.:  38in.
Port 1 Port 2
inches Delta P Stack | Cyclonic Delta P Stack | Cyclonic
From Port| Point# Low High Average | SqRoot | Temp (F)| Angle | Point# Low High Average | Sq Root | Temp (F)| Angle
0.7 1 0.25 0.25 0.25 0.5000 101 1.5 1 0.21 0.21 0.21 0.4583 103 5.0
2.4 2 0.15 0.15 0.15 0.3873 101 5.6 2 0.22 0.22 0.22 0.4690 103 4.6
4.2 3 0.18 0.18 0.18 0.4243 102 20 3 0.21 0.21 0.21 0.4583 103 3.6
6.3 4 0.2 0.2 0.2 0.4472 102 1.8 4 0.25 0.25 0.25 0.5000 103 5.1
9.0 5 0.21 0.21 0.21 0.4583 102 1.0 5 0.23 0.23 0.23 0.4796 103 3.0
12.9 6 0.25 0.25 0.25 0.5000 103 0.5 6 0.25 0.25 0.25 0.5000 103 2.6
23.1 7 0.21 0.21 0.21 0.4583 104 1.0 7 0.16 0.16 0.16 0.4000 103 8.8
27.0 8 0.23 0.23 0.23 0.4796 104 1.4 8 0.19 0.19 0.19 0.4359 103 6.3
29.7 9 0.19 0.25 0.22 0.4690 104 2.4 9 0.24 0.24 0.24 0.4899 103 4.1
31.8 10 0.19 0.19 0.19 0.4359 104 0.5 10 0.22 0.22 0.22 0.4690 103 2.2
33.6 11 0.26 0.26 0.26 0.5099 105 1.5 11 0.26 0.26 0.26 0.5099 102 28
35.3 12 0.19 0.19 0.19 0.4359 105 1.8 12 0.22 0.22 0.22 0.4690 103 2.1
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
Average Values:| 0.2167 | 0.4644 103.0 3.0




ECSI, INC. - VELOCITY TRAVERSE DATA

Client:  Sterigenics Run #: 1 Date: 9/21/2018 Port Sketch:
Location: Willowbrook - Plant 1 Probe Type: S Baro Press:  28.95
Source:  AAT Safe Cell System Outlet Stack 1.D.:  20x30
Port1 & 2 Port3&4
Inches Delta P Stack | Cyclonic Delta P Stack | Cyclonic
From Port| Point# Low High Average | Sq Root | Temp (F)| Angle | Point# Low High Average | Sq Root | Temp (F)| Angle
2.5 1 0.55 0.55 0.55 0.7416 97.8 3.8 1 0.28 0.28 0.28 0.5292 103 26
5.0 2 0.7 0.7 0.7 0.8367 108 4.8 2 0.31 0.31 0.31 0.5568 105 22
7.5 3 0.75 0.75 0.75 0.8660 109 3.0 3 0.42 0.42 0.42 0.6481 107 3.6
10.0 4 0.8 0.8 0.8 0.8944 109 2.6 4 0.42 0.42 0.42 0.6481 108 2.8
12.5 5 0.85 0.85 0.85 0.9220 109 0.8 5 0.5 0.5 0.5 0.7071 107 28
15.0 6 1.09 1.09 1.09 1.0440 110 1.8 6 0.7 0.7 0.7 0.8367 109 2.2
17.5 7 1.3 1.3 1.3 1.1402 110 0.5 7 0.91 0.91 0.91 0.8539 109 2.6
2.5 1 0.35 0.35 0.35 0.5916 102 1.8 1 0.45 0.45 0.45 0.6708 105 1.8
5.0 2 0.38 0.38 0.38 0.6164 105 3.0 2 0.52 052 0.52 0.7211 105 2.0
7.5 3 0.45 0.45 0.45 0.6708 108 2.0 3 0.6 0.6 0.6 0.7746 109 0.5
10.0 4 0.38 0.38 0.38 0.6164 109 1.2 4 0.6 0.6 0.6 0.7746 109 36
12.5 5 0.46 0.46 0.46 0.6782 109 3.2 5 0.4 0.4 0.4 0.6325 109 3.5
15.0 6 0.6 0.6 0.6 0.7746 109 45 6 0.8 0.8 0.8 0.8944 108 5.2
17.5 7 0.9 0.9 0.9 0.9487 109 5.2 7 0.85 0.85 0.85 0.9220 107 1.8
Average Values:| 0.6186 | 0.7718 107.3 27
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Sterigenics - Willowbrook 1 - AAT Inlet
9/21/2018

Saturate Moisture Content (%)

3144 '
(6'691_(T5(m,g)+390.86))

B %) = 100
ws(svp) (%) (Pb + Pstatic)

13.6
Ts 103 stack temperature (F)
Pb 28.95 barametreric pressure (in Hg)
ps -0.25 static pressure of stack (in H20)

Bws(svp) = 7.30 %



Sterigenics - Willowbrook 1 - AAT Outlet
9/21/2018

Saturate Moisture Content (%)

3144
(6'691_(T5(a,,g)+390.86)>

B %) = 100
ws(svp)( 0) (Pb N Pstatic)

13.6
Ts 107 stack temperature (F)
Pb 28.95 barametreric pressure (in Hg)
ps 0.25 static pressure of stack (in H20)

Bws(svp)} = 8.20 %
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Lab name:
Client:

ECSi
Sterigenics - Willowbrook 1

Lab name:
Client:
Client ID:

ECSi
Sterigenics - Willowbrook 1
Run#1BV

Client ID: Runi#1BV
Analysis date: 09/21/2018 09:14:01 Analysis date: 09/21/2018 09:14:01
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt 3 Components: eto2-100.cpt
Data file: 1SteriWB2018-1B01.CHR (c:\peak358) Data file: 2StertWB2018-1B01.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
1.800 16.000 6400
GCorponent _ - BEdomaltinds  Component e
J Dead Vol /AF J;LBT"W.DSE
Dead Vol/A¥ i | 214500233 0.0000/ =
L mkniown -"J‘_a 188.0870/0.356
Ethylene Oxide i—"’ ) 4.9520/0.450 11.4872ppm /
[
E
f

|

Component  Retention Area External  Units Component  Retention Area Extemal Units

Dead Vol / Air 0.233 2.1460  0.0000 Dead Vol / Air 0.066 21.9710  0.0000

Ethylene Oxide 0.450 41520 11.4872 ppm
219710  0.0000

6.2980 11.4872



L.ab name: ECSi Lab name: ECSi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV Client ID: Run#18vV
Analysis date: 09/21/2018 09:15:04 Analysis date: 09/21/2018 09:15:04
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1Ster1WB2018-1B02.CHR {c:\peak359) Data file: 2StertWB2018-1B02.CHR (c:\peak359)
Sample: AAT Inifet Sample: AAT Outiet
Operator: D. Kremer Operator: D. Kremer
-25.600 258.080 -6.400 84.000
e — e m’ﬂﬁ I ""MSGGM).OH. 0.0000/
Deadt Vol 18 ;uosmm 0.0000/ ,’_'_:'_"
=, unimown ™ " 140.08950.383 0.0000
Ethylene Oxide ) T 155.885010.468 541.95991ppm /
Component  Retention Area External  Units Component  Retention Area Extemal Units
Dead Vol / Air 0.233 21095  0.0000 Dead Vol / Air 0.016 24.3660  0.0000
Ethylene Oxide 0466 1958890 541.9599 ppm
24.3660  0.0000

197.9985 541.9599



Lab name: ECSI Lab name: ECSi

Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV Client ID: Run#1BV
Analysis date: 09/21/2018 09:16:13 Analysis date: 09/21/2018 09:16:13
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eta1-100.cpt Components: eto2-100.cpt
Data file: 15teriWB2018-1B03.CHR (c:\peak359) Data file: 2Ster1WB2018-1B03.CHR (c:\peak359)
Sample: AAT inlet Sample: AAT Outiet
Operator: D. Kremer Operator: D. Kremer
-3.200 32000 -6.400 54.000
Coraponent | | T | Eamafinks mﬂ | 'l"...5195mn1s' = = ]DOWOI
|
Dead VoI A .}] 204200218 0.0000/
uniciown 5 12823800.308 0.0000
Ettrylana Oxide > 14.0820/0.450 38.9049/ppm /
] /I
unimown | 1.0040/0.733 0.0000/
vinknown . | 6.1890/0.916 0.0000/
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.216 20420 0.0000 Dead Vol / Air 0.016 28.5195  0.0000
Ethylene Oxide 0.450 14.0620 38.9049 ppm

26.5195  0.0000
16.1040 38.9049



Lab name: ECSi
Client: Sterigenics - Willowbrook 1

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

Run#1BvV

09/21/2018 09:17:19

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

eto1-100.cpt
1Ster1WB2018-1B04.CHR (c:\peak359)

Sample: AAT Inlet
Operator: D. Kremer
-3.200
Component Y R - -
Dead Vol /Al } ) 208500216
[
L
Ethylene Oxida | 1245700486
b
i
Component  Retention Area External Units
Dead Vol / Air 0.216 20850 0.0000
Ethylene Oxide 0.466 124570 34.4644 ppm

14.5420 34.4644

0.000

34.4644/ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV

Analysis date:
Method:
Daescription:
Column:

09/21/2018 09:17:19
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

Carvier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 2Ster1WB2018-1B04.CHR (c:\peak359)

Sample: AAT Outlet
Operator: D. Kremer

£.400 64.000
m;} [ -_J_ 21 B440/0.01 - I%m‘ﬂ’;’un‘s
| |
|
unnown 17 13485100385 0.0000/
1/|
Component  Retention Area External  Units
Dead Vol / Air 0.016 22.9440 0.0000
229440 0.0000



Lab name: ECSi Lab name: ECSi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV Client ID: Run#1BvV
Analysis date: 09/21/2018 09:18:24 Analysis date: 09/21/2018 09:18:24
Method: Direct injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SteriWB2018-1B05.CHR (c:\peak359) Data file: 2Ster1WB2018-1B05.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
3.200 32.000 -6.400
© —— Tl m& T 19.4450.01 ¢ —
Dead Voi! Alr 1) 241000216 0.0000 i
e
1 unknawn 141.784010.363
Ethykens Oxide | > 06036m.a56 a7 545 Tippm
r
|
Component  Retention Area External Units Component  Retention Area Extemal Units
Dead Vol / Air - 0.216 24100 0.0000 Dead Vol / Air 0.016 19.4450  0.0000
Ethylene Oxide 0.466 9.9935 27.6487 ppm
19.4450  0.0000

124035 27.6487




Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Dead Vol  Ale

Component

Dead Vol / Air

Ethylene Oxide 0.466

ECSi

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:19:34
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELiUM

eto-100.tem

eto1-100.cpt
18ter1WB2018-1B06.CHR {(c:\peak359)
AAT Inlet

D. Kremer

Retantion Area External Units

0.233 1.9640  0.0000
9.7020 26.8422 ppm

11.6660 26.8422

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

Sample:
Operator:
-6.400
ExtamalfUnks  Componant -
Dead Vol /Al [
0.0000/ ’_
uniarown
26.8422/ppen
unknown
Component
Dead Vol / Air

ECSi

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:19:34
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
28ter1WB2018-1B06.CHR (c:\peak359)
AAT Outlet

D. Kremer

T 128.87500.383

) 15.12000.933
1
Retention Area

0.050 33.2080 0.0000
33.2090  0.0000

External Units

0.0000/



Lab name:
Client:

Client ID:
Analysis date:
Method:

ECSI

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:20:50
Direct Injection

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1Ster1WB2018-1B07.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer
~1.600
Component _i e _ —
|
Dead Vol Al é'_’,znssomzw
_?
Ethylene Osdde ) 7 0.76850.465
|
; R
Component  Retention Area External Units
Dead Voi / Air 0.216 2.0990 0.0000
Ethylene Oxide 0.466 9.7685 27.0262 ppm
11.8675 27.0262

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

ECSi
Sterigenics - Wiilowbrook 1
Run#1BV

09/21/2018 09:20:50
‘Direct injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

efo-100.tem

eto2-100.cpt
2S5ter1WB2018-1B07.CHR (c:\peak359)

Sample: AAT Outlet
Operator: D. Kremer
16.000 5.400

hm =% 4975004 - - .
0.0030/ s

unknoun T 1asa0amase
27.0262/ppm

umknown | 66.52500.818

Component  Retention Area External Units
0.0000 0.0000

i

%

0.0000/




Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

-1.600

Daad Voi/ Alr

Ethylene Chdde

Component

Dead Vol / Air

Ethylene Oxide

ECSi

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:21:58
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

et01-100.cpt
1Ster1WB2018-1B08.CHR (c:\peak359)
AAT Inlet

D. Kremer

|
|
|) 208700216

T B4BQDMEE

0.18200.850

External

A —

Retention Area Units
20870 0.0000

8.3460 23.0906 ppm

0.216
0.466

10.4330 23.0906

16.000

0.0000/

23.0006/ppm

0.0008/

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV
Analysis date: 09/21/2018 09:21:58
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SteriWB2018-1B08.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-6.400
IrmowTt linmusm.:-_. e
)
unknown _H“_“; 136.80500.363
unknown ..:;13.7mm.950
Component  Retention Area External Units
0.0000 0.0000

64.000

X

0.0000/

0.0000/




Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#iBV
Analysis date: 09/21/2018 09:23:07
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-1B09.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-1.600
Componant = =
]
Dead Vol Ak t{ 214360233
I
Ethylena Oxida sszswuas
b
J
Component  Retention Area External Units
Dead Vol / Air 0.233 21435 0.0000
Ethylene Oxide 0.466 9.5260 26.3553 ppm

11.6685 26.3553

16.000

-8.400
ExtermaliUnis et e T4 BBB0MD.IH —
|

0.0000/

undnown = 5 142.616000.353
26 3653ppm 4

oo :' 17.5190/0.933

Component  Retention Area External Units
0.0000 0.0000

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV
Analysis date: 09/21/2018 09:23:07
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 25tertWB2018-1B09.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

0
oG

0.0000¢



Lab name: ECSi Lab name: ECSIi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV Client ID: Run#1BV
Analysis date: 09/21/2018 09:24:16 Analysis date: 09/21/2018 09:24:16
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SteriWB2018-1810.CHR (c:\peak359) Data file: 2SteriWB2018-1B10.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-3.200 32.000 €.400
G T — et ™ 20 70B0/D 00—
' J
Dead Vol Ak ; 213700216 D.0000¢ :-:_’
| e [T i
Ethylens Ondde I __'_;; B.6775M.450 24.0078/ppm
[,
‘: |
unianown | 0.1040/0.883 0.0000/
1! | umimown | 12260000933
Component  Retention Area External Units Component  Retention
Dead Vol / Air 0.216 21370  0.0000
Ethylene Oxide 0.450 B.6775 24.0078 ppm

10.8145 24.0078

54000

0.8000/



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Camponent } -

Daad Vol / At

ECSi

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:25:27
Direct Injection

CHANNEL 1 -FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
15teriWB2018-1B11.CHR (c:\peak359)

L\

Lab name:
Client.
Client ID:

Analysis date:

Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:

ECSi

Sterigenics - Willowbrook 1
Run#1BV

09/21/2018 09:25:27
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100_tem

eto2-100.cpt
25teriWB2018-1B11.CHR (c:\peak359)

Component

Dead Vol / Air
Ethylene Oxide

10.76556 23.7408

AAT Infet Sample: AAT Outiet
D. Kremer Operator: D. Kremer
-5.400 54.000
- _ ExtomalfUnlts  Ci __ Extomaitinits
Desaxd Vol { Air T3 AN 083 D.0000/
) 218460216 0.0000/ P
{ D Bssianass 23.7208/ppm
unknown 34.6580/0.883 0.0000/
| Vi i
Retention Area External Units Component  Retention Area External  Units
0.216 2.1845  0.0000 Dead Vol / Air 0.083 23.4030 0.0000
0.466 8.5810 23.7408 ppm
23.4030 0.0000



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

3.200

Daad Vol/AF |

|

ECSi

Sterigenics - Willowbrook 1
RunifiBV

09/21/2018 09:26:36
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
18ter1WB2018-1B812.CHR (c:\peak359)
AAT Inlet

D. Kremer

) 221360.233

> 8510000450

——

| H
i

Component

Dead Vol / Air
Ethylene Oxide

Retention Area External

0.233 22135 0.0000

0.450
10.7235 23.5443

Units

8.5100 23.5443 ppm

0.6000/

23 5443ppm

wimown

Lab name

: ECSi

Client: Sterigenics - Willowbrook 1

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Run#1BV

09/21/2018 09:26:36

Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

eto2-100.cpt

2Ster1WB2018-1B12.CHR (c:\peak359)
AAT Outlet

Operator: D. Kremer

L

Component

84,000
oG ek

| 16.1650/0.833

0.0000/

Retention Area Externat Units

0.0000 0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#1BV
Analysis date: 09/21/2018 09:27:45
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100_tem
Components: eto1-100.cpt
Data file: 1SterfWB2018-1B13.CHR (c:\peak359)
Sample: AAT Inlst
Operator: D. Kremer

- -3200
|
Dead Vil  Alr h 1.9255/0233
L
Ethykans Oxido | > Baotonass
2
unknown 0.2000/0.833
Component  Retention Area External Units
Dead Vol / Air 0.233 1.9255 0.0000
Ethylene Oxide 0.466 8.4010 23.2428 ppm

10.3265 23.2428

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

10.0000/

|23 2428/pprm

0.0000/

Component

ECSi
Sterigenics - Willowbraok 1
Run#1BV

09/21/2018 09:27:45
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2Ster1WB2018-1B13.CHR (c:\peak359)
AAT Outiet

D. Kremer

) 140.813000.963 0.0000/

\
| 18.7250m.815 0.0000/

Retention Area External Units

0.0000 0.0000






Lab name: ECSi Lab name: ECSi
Client. Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV Client ID: Run#2BV
Analysis date: 09/21/2018 09:31:03 Analysis date: 09/21/2018 09:31:03
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM . Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SteriWB2018-2B01.CHR (c:\peak359) Data file: 28ter1WB2018-2B01.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outiet
Operator: D. Kremer Operator: D. Kremer
-3200 -6.400 64.000
o Extemalnts (et —/%Bmm o0 oGt
Doad Vol £ A ) 20150023 0.000w =
| —
k. unimown / 181.3300/0.383 0.0000/
Ethylens Onida ) Bes15mASS ST
Component  Retention Area External  Units Component  Retention Area External  Units
Dead Vol / Air 0.233 20150 0.0000
Ethylene Oxide 0.466 8.6915 24.0465 ppm 0.0000 0.0000

10.7065 24.0465



Lab name: ECSi Lab name: ECSi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV Client ID: Run#2BV
Analysis date: 09/21/2018 09:32:13 Analysis date: 09/21/2018 09:32:13
Method: Direct injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1Ster1WB2018-2B02.CHR (c:\peak359) Data file: 25ter1WB2018-2B02.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-3.200 32.000 BA00 64,000
b - I - ey [ 8385 000 Btwparunts
Dead Vol 1 A¥ ‘jz.mnum.:su 0.0000/ ==
[ unkmovm “':'_. 126.572000,383 0.0000/
Ettwiene Oxdde :r “) 8,1330/0.483 22 5013ppm /
unknown | 012250816 00001 ;
JI unknown ) 12.93550.933 0.0000/
Component  Retenton  Area External Units Component  Retention Area External Units
Dead Vol / Air 0.250 22000 0.0000
Ethylene Oxide 0.483 8.1330 225013 ppm 0.0000 0.0000

10.3330 225013



Lab name: ECSI

Lab neme: ECSi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV Client ID: Run#2BV
Analysis date: 098/21/2018 09:33:30 Analysis date: 09/21/2018 09:33:30
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SteriWB2018-2B03.CHR (c:\peak359) Data file: 2SteriWB2018-2B03.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-3.200 32.500 -8.400 64.000
[ Externalfims G x - _ ExtemalUnits
’ Dead Vol A 25.2440/0.033 0.0000¢
Desd Vol / Alr l] 207500216 0.0000/ a2 =
[ L
- unknown ) 138.9700/0.383 0.0000/
Ettiena Oxide ' 1528100486 422775/ppm
| uninown B81.8540/0.783 0.0000/
j /
_ S | A =
Component  Retention Area External Units Component  Retention Area Extemnal Units
Dead Vol / Air 0.216 20750 0.0000 Dead Vol / Air 0.033 25.2440 0.0000
Ethylene Oxide 0.466 156.2810 42.2775 ppm
252440  0.0000

17.3560 422775



ECSi

Sterigenics - Willowbrook 1

Run#2BvV

09/21/2018 09:34:38

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

eto1-100.cpt

Data file: 1StertWB2018-2B04.CHR (c:\peak359)
Sample: AAT Inlet

Operator: D. Kremer

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:

- -3.200
Dead Vol Alr ‘ﬁ 22020/0233
Ettyna Oxlo .‘/ 1 11,305070.466
r
|
Component  Retention Area External Units
Dead Vol / Air 0.233 22020 0.0000
Ethylene Oxide 0.466 11.3050 31.2772 ppm

135070 31.2772

0.0000/

31.2772/ppm

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Operator

ECSi

Sterigenics - Willowbrook 1
Runi#2BV

09/21/2018 09:34:38
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2StertWB2018-2B04.CHR (c:\peak359)
AAT Qutlet

: D. Kremer

64.000

X

unknown

Component

.87 D00

10,0000

1 1.17750.966 0.0000¢

Units

Retention Area BExternal

0.0000  0.0000



Lab name:

ECSi

Client: Sterigenics - Willowbrook 1

Client ID:

Run#2BV

Analysis date: 09/21/2018 09:35:43

Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B

Carrier:

Temp. prog:
Components:

HELIUM
eto-100.tem
eto1-100.cpt

Data file: 18tertWB2018-2B05.CHR (c:\peak359)

Sample:
Operator:

Dead Vol /Alr

Ethylene Oxide

Component

Dead Vol / Air

AAT Inlet
D. Kremer

i
) 18300m 250

P 10A100/0.466

0.1385/0.800

Retention

0.250

Ethylene Oxide 0.466

Area External Units

1.9350  0.0000
104100 28.8010 ppm

12.3490 28.8010

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#i2BV
Analysis date: 09/21/2018 09:35:43
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SterfWB2018-2B05.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

6.400
Commonant
umknown I 7 24.2810/0.000
f
!
)
unizown > 136.0860M.353

Component  Retention Area External Units

0.0000  0.0000



L.ab name:

ECSi

Client: Sterigenics - Willowbrook 1

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

3200

Daad Vol/ Ar

Ethylene Oxide

Component
Dead Vol / Air

Ethylene Oxide

Run#2BV

09/21/2018 09:36:51

Direct Injection

CHANNEL 1 - FID
1% SP-1000, Carbopack B

HELIUM
eto-100.tem
eto1-100.cpt

1Ster1WB2018-2B06.CHR (c:\peak359)

AAT Inlet
D. Kremer

| 26125233

| ) 103010m466

Retention

0.233
0.466

Area External Units

26125  0.0000
10.3910 28.7485 ppm

13.0035 28.7485

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:36:51
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2Ster1WB2018-2B06.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-6.460

Component -
Dead Vol /A [ l‘-f' 61100.01(

II
mknown i 151.0360/0.363
unknown N :]mmlfmss_o i o -

Component  Retention Area External Units
Dead Vol / Air 0.016 23.6110 0.0000
236110 0.0000

64.000

Extamaliini
0.0000

10,0000

0.0000/



Lab name: ECSi Lab name: ECSIi
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV Client ID: Run#2BvV
Analysis date: 09/21/2018 09:37:58 Analysis date: 09/21/2018 09:37:58
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1Ster1WB2018-2B07.CHR (c:\peak359) Data file: 2SterfWB2018-2B07.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
~3.200 32.000 -£.400 64.000
C: N _ I Extermaliunis Extemal/Unis
G I = =i Dend Vol s Ak l—'f.d.mznm.ms 0.0000/
Dead Vol / Ak 211850233 0.0000/ =
[ e 7 1a7.30800.388 j0.0000
Etylorra Oride | > 10anonaes 28 607&/ppm
| . uninown waﬁ — __|0.booay
Component  Retention Area External Units Component  Retention Area Extemal Units
Dead Vol / Air 0.233 21195  0.0000 Dead Vol / Air 0.016 24.0120 0.0000
Ethylene Oxide 0.466 10.3040 28.5078 ppm
240120 0.0000

124235 28.5078




Lab name: ECSi Lab name: ECSI

Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV Client ID: Run#2BV
Analysis date: 09/21/2018 09:38:06 Analysis date: 09/21/2018 09:39:06
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data fite: 1Ster1WB2018-2B08.CHR (c:\peak359) Data file: 2Ster1WB2018-2B08.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-3.200 32.000 -£.400
Cempensrt J B s m‘tﬁ T _I{':!.-: SO0T01E =
, !
Dead Vol 1 AF 1) 220780233 0.0000/ F
b unmovn i 127.68950.383
Ettylane Oxida > aessamass 26.7426/ppm /
r
unknown l 0.1305/0.816 0.0000/ -‘\._
(I i ; ] | ozoosmses.
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.233 22375 0.0000 Dead Vol / Air 0.016 24.5800 0.0000
Ethylene Oxide 0.466 9.6660 26.7426 ppm

24.5800  0.0000
11.9035 26.7426

jo.0000/

{0.0000/

0.0000/



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

-3.200

ECSi
Sterigenics - Willowbrook 1
Run#2BV

09/21/2018 09:40:13
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100_tem

eto1-100.cpt
15tertWB2018-2B09.CHR (c:\peak359)
AAT Inlet

D. Kremer

Daad Vol / Al

Component

Dead Vol / Air

Ethylene Oxide

b Y
/217600233
I

=
' 970450460

[._

Retention Area Externa!l Units
0.233 21760  0.0000
0.450 9.7045 26.8491 ppm

11.8805 26.8491

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

0.0000/ 3
unknown
26.8491/ppm
unknown |
Component

ECSi

Sterigenics - Willowbrook 1
Run#2BV

09/21/2018 09:40:13
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
25ter1WB2018-2B09.CHR (c:\peak359)
AAT Outlet

D. Kremer

64.000

55,4530, 07 — _ F’Mﬂl Irdts

0.0000/

JI 84330/0.850 0.0000/

Retention Area External Units

0.0000  0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:41:21
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1Ster1WB2018-2B10.CHR (c:\peak359)

Sample: AAT Inlet
Operator: D. Kremer

3200
Component —
Dead Vol /A | 214780233
f
Ethyiane Onide " 0.5430/0.465
|
L
Component  Retention Area
Dead Vol / Air 0.233 2.1475
Ethylene Oxide 0.466

11.6905

External

0.0000

26.4023

Units

95430 26.4023 ppm

0.0000/

28.4023/ppem

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Operator:

unknown

Component

ECSi

Sterigenics - Willowbrook 1
Run#2BV

09/21/2018 09:41:21
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2SteriWB2018-2B10.CHR (c:\peak359)
AAT Cutiet

: D. Kremer

| 4.5600/0.850

Retention Area External Units

0.0000 0.0000

000
fogor e

0.0000/

0.0000




Lab name: ECSI
Client. Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:42:29
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-2B11.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3.200
Component [ I
Dead Vol I Al i | 216661218

[

Etene Quide I~ ) oTssonase

I i

Component  Retention Area External Units

Dead Vol / Air 0.216 21855 0.0000
Ethylene Oxide 0.450 9.7380 26.9418 ppm

11.8935 26.9418

0.0000

26.9418/ppm

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

uninown

Component

ECSi
Sterigenics - Willowbrook 1
Run#2BV

09/21/2018 09:42:29
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100._tem

eto2-100.cpt
2SteriWB2018-2B11.CHR (c:\peak359)
AAT Outlet

D. Kremer

——————fgERa/

| 11.5825/.950 0.00007

Retention Area External Units

0.0000  0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:43:37
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-2B12.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

3200
Componem =
}
Dead Vol / Alr ) 2208010233
' -
Etene Oxide | D oozenase
r

Component  Retention Area External Units

Dead Vol / Air 0.233 22080 0.0000

Ethylene Oxide 0.466 9.0200 24.9553 ppm

11.2280 24.9553

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:43:37
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eta2-100.cpt
Data file: 2S5tertWB2018-2B12.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

8400
I
Extomalnts oWy 2772400 007
|
/
-
unkmown " 12827000383
unknown ] 1088400 850

Component  Retention Area External Units

0.0000  0.0000

000
Dgants

10.0000/

0.0000/



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:44:42
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM )
Temp. prog: eto-100.tem
Components: sto1-100.cpt
Data file: 1SteriWB2018-2B13.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3.200

32.000

Coraponent o Externaunits
Dead Vol /A > 2.1310:0.233 0.0000/
EHyhars Oxide | 9.11450.486 25 2188/ppm
[
! ~
Component  Retention Area External Units
Dead Vol / Air 0.233 2.1310 0.0000
Ethylene Oxide 0.466 9.1145 25.2168 ppm

11.2455 25.2168

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#2BV
Analysis date: 09/21/2018 09:44:42
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2StertWB2018-2B13.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

6400 64.000
e L ) — Gy
unkniown ‘ 127.6650.383 00000/
WnOWn Il 331350850 0.0000¢
\ -
Component  Retention Area External  Units
0.0000 0.0000






Lab name: ECSI
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:53.04
Method: Direct Injection
Description: CHANNEL 1 - FID
Coalumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriwB2018-3B01.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

3200

Component . — —
Dead Vol /A ) 226800218

!

NS
Ethylans Ordde ':;, 8.353070.456

f

| .

Component  Retention Area External Units

Dead Vol / Air 0.216 2.2680 0.0000
Ethylene Oxide 0.466 8.3530 23.1100 ppm

10.6210 23.1100

Lab name: ECSI
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:53:04
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2StertWB2018-3B01.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer
32.000 o -6.400 SMIJIJE
Doad Vol / A 26.7960M0.066 - D.0000/
0.0000/ ’;
unknown = 186.5025/.366 0.0000/
23.1100ppm
|
Component  Retention Area Extemal Units
Dead Vol / Air 0.066 26.7960  0.0000
26.7960  0.0000



Lab name:
Client:

Client ID:
Anzlysis date:
Method:
Description:
GColumn:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Dead Vol / Alr

ECSi

Sterigenics - Willowbrook 1

Run#3BV
09/21/2018 09:54:14
Direct Injection
CHANNEL 1 - FID

1% SP-1000, Carbopack B

HELIUM
eto-100.tem
eto1-100.cpt
15ter1WB2018-3B02.CHR (c:\peak359)
AAT Inlet
Operator: D. Kremer

5=

|| 264450233

| ) B2310m486

—

Component

Dead Vol / Air
Ethylene Oxide

Retention Area

0.233 2.5445
0.466 8.2310

10.7755

22 7724lppmn

External Units

0.0000
22,7724 ppm

22.7724

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample;

ECSi

Sterigenics - Willowbrook 1
Run#3BV

09/21/2018 09:54:14
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2Ster1WB2018-3B02.CHR (c:\peak359)
AAT Outlet

Operator: D. Kremer

27.6870  0.0000

Dead Vol /AN | 27.6870/0.116 0.0000/

uriqown == > 138.93800.383 0.0000/

unknow 23.1690/0 500 0.0000/
Component  Retention Area External Units

Dead Vol / Air 0.116  27.6870  0.0000



Lab name:
Client:

Client I1D:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator: D. Kremer

Gompanent S _ o —
l
L
Dead Vol A jl‘ussnnzsu
Ethylana thide l J 10.0370/0.486
Component  Retention Area Extenal Units
Dead Vol / Air 0.250 2.1550  0.0000
Ethylene Oxide 0.466 10.0370 27.7691 ppm

ECSi

Sterigenics - Willowbrook 1
Run#3Bv

09/21/2018 09:55:22
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
1StertWB2018-3B03.CHR (c:\peak359)
AAT Inlet

121920 27.7691

£7.7691/ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BY
Analysis date: 09/21/2018 09:55:22
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 25tertWB2018-3803.CHR (c:\peak359)

Sample: AAT Cutlet
Operator: D. Kremer

5400
I ——7'31.8860:0 —
|
~
unknown "> 134.1000/0.383
unknown — 4.7790/0.968
Component  Retention Area

0.0000

ts

10.0000/

0.0000/

its



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:56:32
Method: Direct Injection
Description: CHANNEL 1 - FiD
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-3B04.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3.200
Companant —
Dead Voi s Al | | 220500233
L

Ethyiens Oxide L ) 841600466

Component  Retention Area External Units
Dead Vol / Air 0.233 22050 0.0000
Ethylene Oxide 0.466 94150 26.0482 ppm

11.6200 26.0482

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:56:32
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2StertWB2018-3B04.CHR (c:\peak359)
Sample: AAT Qutlet
Operator: D. Kremer

6.400 64000
Component S
Goed Vol 1 AX Jzz 7780/0.01 0.0000/

-
unknawn i ‘_') 135336500383 0.0000¢
unkniown I:. 16.65051.916 0.0000

Component  Retention Area External Units
Dead Vol / Air 0.016 22,7790  0.0000
22,7790  0.0000



Lab name: ECSi Lab name: ECSi

Client: Sterigenics - Willowbrook 1 Client Sterigenics - Willowbrook 1
Client ID: Run#3BV Client ID: Run#3BvV
Analysis date: 09/21/2018 09:57:46 Analysis date: 09/21/2018 09:57:46
Method: Direct Injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM

Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1Ster1WB2018-3B05.CHR {c:\peak359) Data file: 2Ster1WB2018-3B05.CHR (c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet

Operator: D. Kremer Operator: D. Kremer

-3.200 32000 £.400 £4.000
c — . _ _ ExtemaiUnts
Dsad Vol /Al [ 28.14250.100 0.0000/

Daad Vol ! Ak E_‘. 1.88100.233 D.000K/ Z _’_:

| T

1. unknown . P 138.0620/0.363 0.0000/
Ettylons Oxide ) B62000456 23 84871ppm {,

i

.! umiiown | I 49.0245/0.850 0.00001
woomn | |osomnsso B o L —

Component  Retention Area External Units Component  Retention Area External Units

Dead Vol / Air 0.233 1.9810  0.0000 Dead Vol / Air 0.100 28.1425  0.0000

Ethylene Oxide 0.466 8.6200 23.8487 ppm
28.1425  0.0000

10.6010 23.8487



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:58:56
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-3B06.CHR (c:\peak359)
Sample: AAT Iniet
Operator: D. Kremer

3200
Componant ‘ — — i ————
Dead Vol A III 213100233
Ethylena Oxide "'::_'_. B.3060/0.450
[
L1 I B
Component  Retention Area External Units
Dead Vol / Air 0.233 21310 0.0000
Ethylene Oxide 0.450 8.3060 22.9799 ppm
10.4370 22.9799

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 09:58:56
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Companents: eto2-100.cpt
Data file: 25ter1WB2018-3B06.CHR (c:\peak359)
Sample: AAT Outllet
Operator: D. Kremer

ExternabUnis  Component

6400
Dead Vol l AF | 28.0730/0.065
frm—— ] m_“_'r-,- 189.26000.365
unknown I‘I| 29.14350.883
Component  Retention Area External
Dead Vol / Air 0.066 28.0730  0.0000
28.0730  0.0000

Units

0.0060/




Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 10:00:07
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-3B07.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 10:00:07
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 25ter1WB2018-3B07.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

-2.200 5400 64,000
~
o0 A7 000 Ragoar e
Dead! Vol /Alr 21350216 0.0000/ =
b
i enimown " 166.039610.383 0.0000/
Ethylens Oxide ) 8.0660/0.466 22 3132/ppm
L
|
unknown 30085010800 Jomw

Component  Retention Area External Units

Dead Vol / Air 0.216 21345 0.0000

Ethylene Oxide 0.466 8.0650 22.3132 ppm

10.1895 223132

Component  Retention Area External Units

0.0000  0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BvV
Analysis date: 09/21/2018 10:01:14
Method: Direct injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1Ster1WB2018-3B08.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

3.200
Dead Vol /A Pusvsonm
| -
Ethyiene Oxide ) B2385/0.466
[ 0.1B50/0.665

Component  Retention Area External Units

Dead Vol / Air 0.233 21675 0.0000
Ethylene Oxide 0.466 8.2385 22.7932 ppm

10.4060 22.7932

0.0000

22 70321ppm

0.0000/

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

unknown

Component

ECSi

Sterigenics - Willowbrook 1
Run#3BvV

09/21/2018 10:01:14
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2SteriWB2018-3B08.CHR (c:\peak359)
AAT Outlet

D. Kremer

7 164.60850.383

\

| 5.6645.950

Retention Area Extenal Units

0.0000 0.0000

64000

X

0.0000/



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 10:02:23
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriwB2018-3B09.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

o -3.200
Deat Vol £ Ak :| 213500216
Ethykens Oxide ;"“_'j\ 8258010450
2
|
unknown 0.1730R.750
Component  Retention Area External Units
Dead Vol / Air 0.216 2.1350  0.0000
Ethylene Oxide 0.450 8.2580 22.8471 ppm

10.3930 22.8471

Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

5400

ECSi

Sterigenics - Willowbrook 1
Run#3B8vY

09/21/2018 10:02:23
Direct Injection

CHANNEL 2 - PID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto2-100.cpt
2StertWB2018-3B08.CHR (c:\peak359)
AAT Outlet

D. Kremer

Dead Vol / Air {fl.

0.000 <l

22 847 Uppm

0.0000/

Component
Dead Vol / Air

7 1693816365 0.0000/

N\
| z26m0m 916 |a.co00¢

Retention Area External Units

0.016 24.8105  0.0000

248105 0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 10:03:40
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-3B10.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

-3.200

Dead Vol / A | 2120000233

o ——

Ethylens Oxide ) 845200468

Lab name: ECSi

Client: Sterigenics - Willowbrook 1

Client ID: Run#3BV

Analysis date: 09/21/2018 10:03:40

Method: Direct Injection

Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B

Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 2Ster1WB2018-3B10.CHR (c:\peak359)

Sample: AAT Outlet
Operator: D. Kremer

6400

C -

Dead Vol 145 _’_\ummnm
0.0000/ <l

unknown T 16865200383
23.3630/ppm

unimown ) 78.4290/0.800

/

Component  Retention Area External Units

Dead Vol / Air 0.233 21200 0.0000
Ethylene Oxide 0.466 8.4520 23.3839 ppm

10.5720 23.3838

0.0800/

0.0000/

Component  Retention

Dead Vol / Air 0.166

Area External Units
28.6560  0.0000
28.6560  0.0000



Lab name: ECSi Lab name: ECS!
Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID: Run#3BvV Client ID: Run#3BV
Analysis date: 09/21/2018 10:04:53 Analysis date: 09/21/2018 10:04:53
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt Components: eto2-100.cpt
Data file: 1Ster1WB2018-3B11.CHR (c:\peak359) Data fite: 2Ster{WB2018-3B11.CHR {(c:\peak359)
Sample: AAT Inlet Sample: AAT Outlet
Operator: D. Kremer Operator: D. Kremer
-3.200 32000 - -5.400 MDME
Oead Vol f AX ’iz:'smm 0.0000/
Dead Vol /Al |) 28850m 216 .0000¢ <
[_ unimown > 173.56400.365 0.0000/
Etylann Oxle | 7aessanas 21.8851ppm I{
‘I urknown 63.9000/0.833 10.0000/
L | [ |
Component  Retention Area External Units Component  Retention Area External Units
Dead Vol / Air 0.216 2.8950 0.0000 Dead Vol / Air 0.083 25.3625 0.0000
Ethylene Oxide 0.450 7.8380 21.6851 ppm
26.3625  0.0000

10.7330 21.6851



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Operator.

-3200
Componant

Dead Vol / A

Component

Dead Vol / Air

Ethylene Oxide

ECSi
Sterigenics - Willowbrook 1
Run#3BvV

09/21/2018 10:06:02
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
1SteriWB2018-3B12.CHR (c:\peak359)
AAT Inlet

: D. Kremer

Retention Area External Units

21755  0.0000
7.8450 21.7045 ppm

0.233
0.466

10.0205 21.7045

21.7046¢ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Run#3BV
Analysis date: 09/21/2018 10:06:02
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 25teriWB2018-3B12.CHR {c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

4400 64.000
el rzmaasm.:x-u — — . FW
| ]
underowm TS 2z 0.0000/
uminown l I"I 1220500933 0.000w/
Component  Retention Area External Units
0.0000 0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Aeration
Analysis date: 09/21/2018 09:09:51
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1Ster1WB2018-A04.CHR (c:\peak359)
Sample: AAT Inlet
Operator: D. Kremer

1.600
Component . .
|
Dead Vol/ Al i ;] 2.0525/m.216
Ettylorie Oside ‘::I 3.52700.486
Component  Retention Area External Units
Dead Vol / Air 0.216 20525 0.0000
Ethylene Oxide 0.466 3.9270 10.8647 ppm

59795 10.8647

10.8847/ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Aeration

Analysis date: 09/21/2018 09:09:51

Maeathod: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: efo-100.tem

Components: eto2-100.cpt

Data file: 2Ster1WB2018-A04.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer

8400
Componant - - S -
Desad Vol 1 AF I24.1981M).083
uRKnOwn = T 180.1920m.365
/
/}
II
II
Component  Retention Area External Units
Dead Vol / Air 0.083 241980  0.0000
241980  0.0000

64.000

0.0000/

0.0000/




Lab name: ECSi

Client: Sterigenics - Willowbrook 1

Client ID: Aeration
Analysis date: 09/21/2018 09:07:10
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file:
Sample:

18terfWB2018-A03.CHR (c:\peak359)
AAT Inlet

Operator: D. Kremer

-1.600 16.000

6.0850 10.9768

Componant r = = Extemaltints
Y

Dead Vol AF | Janmm2s3 0.0000/

Ethylens Cxdda i} 39675456 10.97681pm
-rf'

unknown D.2320:0.666 0.0000/

Component  Retention  Area Extarnal Units
Dead Vol / Air 0.233 2.1175 0.0000
Ethylene Oxide 0.466 3.9675 10.9768 ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: Aeration
Analysis date: 09/21/2018 09:07:10
Method: Direct Injection
Description: CHANNEL 2 - PID

External
0.0000

Units

Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2SteriWB2018-A03.CHR (c:\peak359)
Sample: AAT Outlet
Operator: D. Kremer
-6.400
i i
Daxdt Vol / A 25.05250.083
umikmoum o 5 190.40200.383
|
Component  Retention Area
Dead Vol / Air 0.083 25.0525
25.0525

0.0000

0.0000/

0.0000/
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ECSI, INC. - VELOCITY TRAVERSE DAT

. A8
Client:  Stericenics Run #; 1 Date: ~8f8/20%8  Port Sketch:
Location:  Willowbrook - Plant 1 Proba Type:  Sid.  Baro Press: .uoﬁemmnowu.u Qs \u
Source: _ AAT Safe Cell System-inlet Stack1.D. 36in. - OscPM:
Port 1 Port 2
Inches | Deita P Stack | Cyclonic Detta P Stack | Cyclonic
From Port| Point# Low High Average | SqRoot | Temp (F)| ‘Angle | Point# Low High Average | SqRoot | Temp (F)| Angle
0.7 1 1025 025 | sowor | #pivion 0).2 | /.§ 1_10.2\ | o<2{ | ypviol | soiviol | /022 | S0
24 2 005 [0.(5 | sl #OWVI0I | (0.2 | 5. ¢ 2 _|O2Z | 0.22 | #dwvmor | #oiviol 02,2 4.6
4.2 31017 | oly | #owver | #oiviel (%=~ | .o 3 1021 10.2) |#0wo| #0vol [107.2 |3 . ¢
6.3 4 |0 0,20 #DWVAOL | #0IVIOL | (022 |\ ) 4 _|0.25 |p.25 | #pwviol | #Diviol 163.1 1 571
8.0 5 6.2 [0.2) | #owel | #ovior |62, |}t 5 1027 |0.2% | #NOL | #0VI! [/02.9 | 3 O
12.9 6 |p25 [0.35 | 4piviol | #owviel [|o) .S 0.5 8 _[0-25 (025 | #ovol | #ovio | fozy | 2-C
23.1 7 _©«2 0.2l | #owior | #ovon lo3.c | [.D 7 106 |O¢ | #onvoi | #piviol | /92.C | 5. 5
27.0 8 1927 0% | wowm | sowil | (09 | {5 81017 007 | oo | #ovi [102.¢ (2.2
297 9_[0.(1 [9.25 | #ovm | sovior [ (043 | 2N | o |o@.24 0.24 | sowmior | #ovior [102. 5| 7. ]
31.8 10 _10.\7 1049 | sovon | #owvioy | [09.5] CG | 1 103 [O2Z | wonm | #oiviol (02,5 | 2. 2~
33.6 11_|0¢2¢ |0 26 | #Dviot | #Diviol [09¢ | (.Y 11026 [6.2¢ | sovmi | #omvor (0252 . ¢
35.3 12 |07 |00q | #owvior | #sovie | (05 | |.§ 12 22 022 | #Dwviol | #piviol | 1025 2.1
13 13
14 14
15 15
16 16
17 17
18. 18
19 19
20 20
21 21
22 22
- 23 23 |
ma 24
¥ C YA QD gk =0. 271~ 5 Average Values:| #DIVIO! | #DIVIO! | #DIV/OI | #DIV/OI

% d/a./ tuhe U wog \ek chedked@ea Y20, §§®6)+rm A Do




ECSI, INC. - VELOCITY TRAVERSE DATA

. o QAR
Client: Sterigenics Run #: 1 Date: Port Sketch: \ \\alr!/,_
Location: Willowbrook - Plant 1 Probe Type:  Std. Baro Press:  -20-36. 24.00 _“‘ , 2
Source:  AAT Safe Cell System Inlet Stack .D.. 36 1n. DSCFM: //flt
Port 1 Port 2
Inches Delta P Stack | Cyclonic Delta P Stack | Cyclonic
From Port| Point# Low High Average | SqRaoot | Temp (F)| Angle | Point# Low High Average | SqRoot | Temp (F) Angie
0.7 1 o275 [06.25 | gowvior | #piviot [0).2 | /.5 1 ]06.2\ | 0«21 | #oviol | #ovior [ /032 |5, O
24 2 |e.i5 0.5 | sovm | #oivion [0}2> | 5.0 2 _|O2T | 0.22 | #owior | #Dvi! 07,2 Y. 6
42 3 o1y oLy | #owviot | #poivior %+ [ J.0 3 102 [0.2) |#wo | #ovio [[02.2 |3 .¢
6.3 4 |00 0,20 #DIVIO! | #DIVIO! | /021 | |\ ¢ ¥ 4 [6.25 |p.25" | #DIVIOl | #DVIO! | /02, | 5
9.0 5 6.2\ 02| | #DIvoL | #Dviol | 62,4 Leold 5 |©0.2% |o0.27% | w0l | #oivio /[02.7 |3 ©
12.9 6 |p25 625 | 4Dviol | #DVI0 |[00.S | O | 6 |0.25 |oms #DIV/O! | #DIVIO! | /2.y | <G
23.1 7 _©«2l |o0.21 | #owvme | #Divit [£03.c | [.0 7 _[O.[ |Od¢ | #piviol | #Diviol | /22.C | 5. &
27.0 8 |02 0% | gpwvior | sDiviot | (04 | [e&] 8 (007 10197 | sowor | #ovior | /02.¢ (2 7
29.7 9 |61 [¢.25 [ sovior | #ovior | (043 | B =l 9 @24 [0.29 [ sowm | #ovmor |702. .
31.8 10 |0\q |o.09 | #ovo [ #govior [ (049 6.5 | 19 022 |02z #DIV/OI | #DIvIOY | (02,5 | 0.~
33.6 1[0 2¢ |0 2 | #ov/ol | #DIVIOL | /096 | [+ 1026 |0.2C¢ | #wvmol | #piviot | (02 2 . f
35.3 12 |09 |e\q | #owveo | #ovio | 05 | 1.E 12 1022 oz | wwvior | #oivior | 1025 2.
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
Average Values:| #DIV/OI | #DIV/O! | #DIV/O! | #DIV/OI

A 3Rt Yuhe T

2 w95 \ek chedkCd @2 40, Mo 2wle o nthe mndreer




ECS|, INC. - VELOCITY TRAVERSE DA

. A/ /R 000
Client:  Sterigenics Run # 1 Date; Port Sketch: t 2 3
Location:  Wiliowbrook - Plant 1 Probe Type: __ Std.  BeroPress:  -26:85 BRED 2005
Source: _ AAT Safe Cell System Outlet Stack L.D.:  20x30 DSCFM:
- = &.17032
Port1 & 2 Port3 &4
Inches Deita P Stack | Cyclonic Deita P Stack | Cyclonic
From Port| Point# Low High . | Average | SqRoot | Temp (F) Angle | Point# Low High | Average | SqRoot | Temp (F})| Angle
25 1 OS5 |o.5¢ | #owol | #owviol | 7.5 | 2. ¥ 1 55y 224 #DIVIOL | #DIvIol | SREE [
5.0 2 1670 oo | sovol [ #ovm [WTT] [Hed | 2 [Elsa 1. cooml govor #OWVIO! | (6-578| 2=
75 3 |05 |oqs |[#owvol | #ovo | (07 \| 2.0 3 [42ce- S0 | #DIVIDL | #DVIOL | 107077 O E
10.0 4 ?M@ 0.30 | #DNVOI | #DIVION Mibro [ 25T | 4 [0, 42 [0 A= | gowvior | #Diviol (05 ) | 2. &
12.5 5 |05§ |o.¥s | #oivior | #ovion (8749 |o-¥ 5 |o$0 | 5O | #owvmol | #oviol |07 | 7. ¢
15.0 8 | 107 | V.91 | #oivior | sovion | L09.5 | (,F 6_|o70 0RO | #owvit | #govio | (08T |2 .=
17.5 -7 [ [ epvior | #oviol | 107,01 | 005" | 7 o.1( | 0.9 | #owmoi | #oiviot | (05, |&.Co
25 1 109V 0 %6 | #owvo | swowvion | (9(.5 | . v 1«48 |45 | sonvm | #Dwiol | (09,5 | \. §
5.0 2 _10,3% [0.3 % | #owior | #ovmn | (04 7Y | . () 2 |52 | 5% | #owvon | #owviol | (0S| 2.0
7.5 3 (0,45 |© et 5] #pvior | #DIvioL | (57.9 20 3 Lo | o | #Dvm | #piviol | (09 (oS
10.0 4 0,3 10. 37| #pwiol | #ovior | 0%.¢ I« 2 4 , 0 e O | #DVIOL | #DIVIOL | 199,/ | 3@
12.5 § |Ovy¢ 04 | #DIVIoL | #Diviol | [ e4.0 3.2 5 cHo o | #wv0l | #DIvio) | oG] 3 S
15.0 6 10,60 |°.60 |#owvol | #ovior | |07, (|, €| 68 | o650 | .50 #DIV/OL | #DIviol | (O | 5, 2
17.5 7 _|ov o o 9Y | wowvmr | #pivior [0F ] 532l 7 1445 |.55 | #ovior | gowviol (071 | 1N
X s¥ade SXaGC PRESTE. meawled aY_0-A5*H20 Average Values:| #DIV/OI | #DIV/O! | #DIV/0! | #DIV/ON

K DA AR P U tacs leok dhedke @27 Ha0, max &l onAhe matperoAec
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ECSI, INC. - VELOCITY TRAVERSE U>N“

A2\ /R
Port Sketch:

Client:  Stericenics Run #; 1 Date:

Location: Willowbrook - Plant 1 Probe Type:  Sid. Baro Press: .»w.@mgg

Sourca: _ AAT Safe Cell System Outlet Stack 1.D.:  20x30 DSCFM:

Port1 & 2 Port3 &4

Inches Delta P Stack | Cyclonic Delta P Stack | Cyclonic

From Port| Point# Low High | Average | SqRoot | Temp (F)| Angle | Point# Low High | Average | SqRoot | Temp (F)| Angle
25 1 &S5 |o.55" | #owviot | #oviol | $7.8 [ 2. | 1 D554 034 #DIviol | #DIvior 23 =%
5.0 2 |60 o0.do | #ove | #ovol [WOT.] (Yoo | 2 [Flsa |, coem somor | #ovior | 14508 =D
7.5 3 1079 005 | #owvml | #ovel | (07 \ | 3. 0] 3 (8|t #DIVIO! | #DIVIO! | 107 /0748
10.0 4 _10:¥0 | 0.90 | #Dwior | #Dviol [Mlsse [P 55 T4 (6, 42 |0 A= | #piviol #OIVIO! [(05- | | 2. &
12.5 5 |0%8 |0.35 | #ovion [ #oivior | (094 | 0¥ § oS0 | 5O | #DvOl | #DIVIOL | (67 | 7. b
15.0 6 | 107 | V21 | #oivior | #oivio) | 1097 [ (.5 6070 uBo | #owvio | #ovm [ (05T |2 =
17.5 Z V-7 [T T sovior | #DViD1 | 107,01, | 05 7 o1l | eql | #wviot | #oiviot | (050 [R.G
2.5 1 1695 .3 | #owvor | #oivior | jo(.5 | ), v 1 eSS |45 | #oivior | #Dvior | 09,8 | . §
5.0 2 10,3% |o-3 % | #Divir | #DiIviol o4yl v.0 2 eS2 | 5> | #owviol | #poivio | (oS | 2 0
7.5 3 10,45 | " atdy] spivior | #DIVION 7.7 | Ao 3 e oC | O | #DIVIOL | #DIVIOL | (©7 | O 5
10.0 4 0.5 |0. 57| #pvior | #Divior [0%5.6 | |- 4 L0 | 1< O | #DIV/OI | #DIVIOL | /27, | 3. @
12.5 § Ovde [0, | #ovi0l | #oviot | 690l 3, 2| 5 | 4o | «“o | #DWVioI #DIVIOL | /272 2. S5
15.0 6 |0.60 |9.0 |#vor | #Diviot | 1077, ¢ 6 0§50 | .50 | soiviol | #oviol | [ 0€ | 5., 2
175 7 |ov G0 |69 Y| sovior | #Diviol 0911 52l 7 T45s [, 55 | sowvmr | #ovior | 1070 | £er

Average Valugs:| #DIV/O! | #DIV/0! | #DIV/O! | #DIV/O!

wﬂ Dot e P U2 wes leok OT@TA\QA@,\\INO. Max &ﬁﬂ/m on \?m 3§§7

2.6
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()]
Search Locations Login (/d... 1%

* (lmgﬁb&ﬂ;aV&Eﬂﬁ&bchicago-heightsm1.50,-87.65)

Elev 620ft 41.79 °N, 87.75 °W

Chicago-Midway, IL % M
58° CHICAGO-MIDWAY STATION (/HISTORY/DAILY/US/IL/ICHICAGO-MIDWAY/KMDW/DATE/201 8-10-167

CM_VEN=LOCALWX PWSDASH) | CHANGE v/

HISTORY (/HISTORY/DAILY/US/IL/CHICAGO-MIDWAY/KMDW/DATE/2018-10-1 6)

TODAY (/WEATHER/US/IL/CHICAGO/KMDW)
HOURLY (/HOURLY/US/IL/CHICAGO/KMDW)
10-DAY (/FORECAST/US/IL/CHICAGO/KMDW)

CALENDAR (/CALENDAR/US/IL/CHICAGO-MIDWAY/KMDW/DATE/2018-1 0)
HISTORY (/HISTORY/DAILY/US/IL/CHICAGO-MIDWAY/KMDW/DATE/2018-10-1 6)

WUNDERMAP (\WUNDERMAP?LAT=41.785831458LON=-87.75222015)

Weekly Monthly

September | ll 21 | ‘ 2018 View




< 12 AM 1AM 2 AM 3 AM 4 AM 5 AM 6 AM 7AM 8 AM 9 AM 10 AM 11 AM

20

80 e ———

70

60

@ Temperature

100

50

. Precipitation

40
30
20

10

@ wind (@ wind Direction Gust

Summary

Temperature (° F) Actual Historic Avg. Record -
High Temp 83 73 95

Low Temp 58 55 40

Day Average Temp 71 64 -
Precipitation (Inches) Actual Historic Avg. Record a
Precipitation 1e-16 0.1 1.67

Month to Date 1.48 2.37 -

Year to Date 27.28 28.92 -

Degree Days (° F) Actual Historic Avg. Record a



Temperature (° F)
Heating Degree Days
HDD Month to Date
HDD Since July 1
Cooling Degree Days
CDD Month to Date
CDD Year to Date
Growing Degree Days
Dew Point (° F)

Dew Point

High

Low

Average

Wind (MPH)

Max Wind Speed

Visibility

Sea Level Pressure (Hg)

Sea Level Pressure
Astronomy

Actual Time

Civil Twilight
Nautical Twilight
Astronomical Twilight

Moon: waxing gibbous

Actual

196
1361
20
Actual
56
68
41
56
Actual
28
10
Actual
30.25
Day Length

12h 13m

Historic Avg.
3
35
40
3
103

1013

Historic Avg.

Historic Avg.

Historic Avg.

Rise
6:38 AM
6:10 AM
5:38 AM
5:04 AM

5:29 PM

Record

Record

Set

6:52 PM

7:19 PM

7:52 PM

8:25 PM

3:00 AM



Daily Observations

Time

Temperature

12.63AM 83°F

1:53 AM
2:53 AM
3:53 AM
4:53 AM
5:53 AM
6:53 AM
7:53 AM
8:53 AM
9:53 AM

82°F
82°F
81°F
80°F
78°F
77°F
76°F
76°F
76°F

10:53AM  76°F
1M53AM  76°F
1253PM 76°F

1:53 PM
2:53 PM
3:53 PM
4:53 PM
5:53 PM
6:53 PM
7:53 PM
8:53 PM
9:63 PM

74°F
75°F
73°F
71°F
69°F
68°F
64°F
63°F
61°F

10:53PM  59°F
11:53PM 58°F

Jobs

Dew Point

67°F
66°F
65°F
65°F
66°F
67°F
68°F
68°F
62°F
63°F
62°F
59°F
56°F
52°F
51°F
51°F
50°F
48°F
48°F
45°F
45°F
45°F
41°F
41°F

Humidity

58 %
58 %
56 %
58 %
62 %
68 %
74 %
76 %
62 %
64 %
62 %
56 %
50 %
46 %
43 %
46 %
47 %
47 %
49 %
50 %
52 %
56 %
51 %
53 %

Wind

sSsw
Ssw
Ssw
Ssw

Ssw

Ssw

sw

Wsw

g =

WNW
WNW
Nw

Nw

NNwW
NNW
NNW

About (/about/our-company)

Wind Speed

16 mph
16 mph
18 mph
17 mph
16 mph
13 mph
12 mph
13 mph
18 mph
17 mph
14 mph
18 mph
21 mph
16 mph
18 mph
16 mph
15 mph
15 mph
16 mph
13 mph
15 mph
18 mph
9 mph

13 mph

Contact (/fabout/contact-us)

Wind Gust

32 mph
33 mph
29 mph
32 mph
29 mph
0 mph
0 mph
21 mph
37 mph
31 mph
32 mph
28 mph
30 mph
29 mph
29 mph
26 mph
0 mph
0 mph
0 mph
24 mph
0 mph
26 mph
0 mph
0 mph

Pressure

29.1in
29.1in
29.11in
29.1in
29.1in
29.1in
29.1in
29.1in
29.21in
29.2in
292 in
29.3in
29.3in
29.3in
29.3in
293 in
294 in
294 in
29.4in
29.5in
295in
296 in
29.6in
29.6in

Precip.

0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in

Precip Accum

0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in
0.0in

(https://careers.weather.com/search/?q=8locationsearch=san+francsico?utm_source=careersite&utm campaign=wunderground)

Feedback (http://help.wunderground.com/)

Our Apps (/download)




Weather API (/weather/api)
Full Screen Weather (/fullscreenweather)

Personal Weather Stations (/weatherstation/)

AdChoices (/company/ad-choices)

Data Rights (/privacy-settings)

Hosted on the IBM Cloud (hitps://www.ibm.com/cloud/)

© Copyright TWC Product and Technology LLC 2014, 2018

hitps://iwww.wunderground.com/history/dailyfus/il/chicago-midway/KMDW/date/2018-9-21 5/5



APPENDIX G

Testing Equipment Information

FCSi



CleanAir.

CleanAir Instrument Rental
500 W. Wood Street
Palatine, IL 600674975

800-553-5511
www cleanair.com
Pitot Tube Calibration
Probe Type: S-Type Pitot 1.D. Number: P-6-4
Project Number:
[ Thermocouple Callbration ]
Reference Type: Thermometer Reference 1.D. No: 1641582Rg Pyrometer 1.D. No: 80512890 Units: °F
Polnt No. Target Temp. | Reference Temp. | Indicated Temp. Temp. Differance % Difference* Within spec?
-1 Amblent .
2 200°F-250°F
* Based on Absolute Temperature (Rankina) %Diffarence s 1.5
[ Geometric Pitot Callbration ]
Is pitot assembly in good repair? @Yes ONo  If no, explain:
"S" Pitot
—_ Dimensions _Dimensions Specifications Within Spec?
al= 1.0 2= 0.0 <=10" YES
= 2.0 2= 20 <=5° YES
= 0.0 0= 0.0 None N/A
A= 0.718 None N/A
Dt= 0.250 0.1875"<=Dt<=0.375" YES
Calculations Specifications Within Spec?
Al2=Pa=Pb= 0.359 inches None N/A
Pa/Dt=Pb/Dt= 1.436 inches 1.05<P/Dt<1.5 YES
Z=Asiny = 0.000 inches <=0,125" YES
W=ASNE= 0.000 inches <=0.03125" YES
Pitot Cp= 0.84 according to 40 CFR 60 section 10.1
Standard Pitot
Measurement Specification Calculation “Within Spec?]
Tube O.D. None
Static Hole 1.D. within 10% of (0.1*0.D.)
Tip to Static >=6*0.D.
Static to Bend >=8*0.D.

Pitot Cp=

Calibrated by: Wayne Berry Data: 4/26/2018




CleanAir

CleanAir Instrument Rental
500 W. Wood Street
Palatine, I 60067-4975
800-553-5511
www. cleanair.com
Pitot Tube Calibration
Probe Type: S-Type Pitot 1.D. Number: P42
Project Number:
L Thermocouple Calibration
Reference Type:  Thermometer Referencs I.D. No: 1641582Rg Pyrometer 1.D. No: 80512890 Units: °F
Polnt No. Target Temp. | Reference Tomp. | Indicated Temp. Temp. Difference % Difference* Within spec?
1 Ambient
2 200°F-250°F
* Based on Absolute Temperature (Rankine} %Difference < 1.5
[ Geometric Pitot Calibration
Is pitot assembly in good repair? @ves ONo  If no, explain:
“S” Pitot
Dimensions Dimensions Specifications Within Spec?|
al= 1.0 2= 1.0 <=10"° YES
[\1= -1.0 [12= 20 <=5° YES
= 3.0 6= 0.0 None N/A
= 0.731 None N/A
Dt= 0.250 0,1875"<=Di<=0,375" YES
Calculations Specifications Within Spec?]|
A/2=Pa=Pb= 0.366 inches None N/A
Pa/Dt=Pb/Dit= 1.462 inches 1.05<P/Dt<1.5 YES |
Z=Asiny = 0.038 inches <=0,125" YES
w=AsnE= 0.000 inches <=0,03125" YES
Pitot Cp= 0.84 according to 40 CFR 60 section 10.1
Standard Pitot
s Measurement Specification Calculation Within Spec?
Tube O.D. 1.000 inches None N/A
Static Hole 1.D. within 10% of (0.1*0.D.)
Tip to Static >=6*0.D.
Static to Bend >=8*0.D.
Pitot Cp=

Calibrated by: Wayne Berry

Date:

9/19/2018




Ulfig, Joseph

From: Bill Graham <bgraham@cleanair.com>
Sent: Wednesday, September 19, 2018 9:52 AM
To: Ulfig, Joseph

Subject: RE: Reference P-50998

Joe,

here is a cut sheet for heated lines directly from our Express Sales website. Sterigenics currently has one 0723-

100 and one 0723-100HD.
the tubing is the same in both of them.

Regards,

Bill Graham Palatine Rental Team Leader
CleanAir Instrument Rental

500 W. Wood St. | Palatine, IL 60087

O: +1.800-553-5511 |



HEATED SAMPLE LINES

resigtant extruties polyurethene jackat, |

These heated sample lines feature
an eclectrically heat Weced ang
insulated 3/8" Teflon ® PTFE {035
Wall) sample fine with a stainless
steal over braid and stainless stes)
tube ends, & 1/4 Teflon ® PTFE
(048} calibration tline, po
ang

Protected by a durable souff

ey M IRT T

HEATED SAMPLE LINES ARE USED WITH:

*
[ ]
L]

¢ Note: Heavy Duty Heated Sample Lines HD are manufactured
to have a ocontinuous operating temperature of 400°F
{~204°C) at an ambient temperature of -20°F.

* Note: Standard Heated Sample Lines are manufactured to
have a confinuous operating temperature of 400°F (~204°C)
at en ambient temperature of 0°F.

HEATED SAMPLE LINE FEATURES:

» Rated for 400 © F continuous operation at -20 ©
F amblent temperature

e Triple insuiation maintains temperature of ine
with less power consumption. (Heavy Duty)

e bower resistanca heaters requires iess power to
heet fines,

* A batiup type K tharmnzouple to prevent project delays in the case of
primary thermosouple feiiure in the field.

Stainless stes! over braid ard stalniess stee! tube ends for the sample line
to prevent abrasive failure in the field. Optiona! stainess steel over braid for
protaction of eathbration line ftom abrasive failure in the field,

Durable extruded poly-urethane jacket for protection of sampie/calibration

fines from abeasive faiiure in the field.

Inert tefion. © PTFE sample and calibration jines wil provitie more accurate

results by eliminating potantial hias from other materials. Teflon is aiso more

corrosion resistant thar: tygon, and can be washed with acetone witheut
.

P Nomoer [Volege Wails| . LenghFT
072310 | 120 [300 | 10 Heated Sampla Line

0723-26 | 120 |75

[ Gr2a-80 | 120 [i503] 6!

Sample Li

0723-100 | 120 |2500

100" Heated Sample Line

p72e- — —y
‘ 10022p 120240 NR

‘L723- | | .
100HD 120 3000

100" Heavy Duty Heated

Sample Line

+00' Dual Voltage Heated 1 NA

Sample Line |

[

"~ Universal Temperature Gontroller

Castem lengﬂx-s. \mnaga,

anc configuration avaliable*Heavy Duty Heated

Sample Lines are manufactured to have a continuous operating
temperature of 400°F (~204°C} at -20°F ambient temperature.These
Heated Sample Lines may be rented through

’,



FLIR Commercial Systems, Inc.

: 9 Townsend West
Nashua, NH 03063 USA
v Telephone: 603.324.7600

1-800-GOINFRA

Certificate
of
Compliance

We hereby certify that to the best of our knowledge, the instruments listed below meet or exceed the
specifications stated in the appropriate instruction manuals. FLIR Commerecial Systems, Inc., an ISO 9001:2008
certified company, inspects its incoming shipments using an approved sampling plan with an AQL. All incoming
inspections are performed using test equipment that is traceable to National Standards.

CUSTOMER: ECSI, INC.
MODEL #: EA10
SERIAL#: 171103433

Dated this day: 04/03/2018




APPENDIX H

Sample Line Residence Time

FCS



Sample Line Volume Calculation

Data: 100 ft of 3/8” Teflon line with wall thickness of .030”
Interior Volume Radius: (outside diameter/2) — (wall thickness) = (.375”/2) - .030” = 0.1575”
0.1575” * 1 ft/12 inches = 0.013125 feet

Cylindrical Volume = pi * r* * length = 3.1459 * (0.013125)* * 1 foot line length = 0.00054193 cubic feet
per foot of line

0.00054193 cubic feet * 28316.8 cc / 1 cubic foot = 15.3457 cc per foot of line

For 100 foot of line, the total interior volume is 1535 cc.

Sample Residence Time Calculation

Sample Residence Time = Volume of sample lines / Sample pump flow rate

= 1535 cc / 500-1000 cc per minute = 1.54 - 3.07 minutes



APPENDIX |

Calibration Data

FCSi



ETHYLENE OXIDE SOURCE TEST/CALIBRATION DATA
Client: ¢ [‘t‘t?u": \;CCJ’ W l[. 'wb' A "(é.l - R

Source Tested: AT l"/f“{lllgu‘ll’q\ _ Date: i-‘;_ff;l(;')
{

PRE CALIBRATION

| Calibration Gas |_ _ _1._10 - 10.1 - { 100 ‘ 1000 [ 10080 } 1
( Conc. (ppmv) | pPPmEO | ppm ppm ppm ppm
| | o } | EO B0 | EO EtO | | 1 |
" Inlet | Area Counts #1 Q7 A0 | %60 I |
| T —F— —
(FID) | Area Counts #2/3 l/ 3 M/’% 2 1 ‘ 1 N
I Average Area | /) 5 10O g2 | ' Sample Line Bias _Callb_ratlon
! ) _J Audrt Standard (48 8 ppmv) Result ‘ ) - (Std @lrI) ppmv)
| cCalibration Gas | 110 | 104 100 | ‘ |
Conc. (ppmy) | PPMEO | ppm ppm ‘
¥ |2 BO | EO ! _' _' |
Outiet | AreaCounts#1 |2 7&{ :D)er 250 | L | | | \|
e ———————————— L!— - — e . 4+ — ——— |
(PID) Area ) ounts #2/3 |7{g /5/9)\ 1 % T !
! Average Area 7\’7(_)u =6.(% ‘ 2SAS| __ Sample Line Bias Calibration _l
| | Audit Standard (48.8 ppmv) Result (S @101 ppm) |!

Runi#l Run #2 Run #3

LAY %ﬁk R P30 OB Pt 2% as EtO Usage (Ibsfyr):
Y 4k )V . A2k A4S (0T %H,0: Cycles Per Week:

‘; MIDIPOST CALIBRATION I

:I ‘ Calibration Gas | 1.10 10.1 100 | 1000 | 10080 |
Conc. (ppmv) ppm EtO ppm ‘ ppm ppm ppm
| \ EO | EO | EO | E0O | |
| Inlet Mid€ar | pya |
‘. 1 = 3 -4 — - il = — T /. _.‘I —— —_— =
FD | rwca 2.9 oo 7| ||
I AL ]
I Audit Standard (48.8 ppmv) Resuit ||
| Calibration Gas i 110 | 104 | 100 | ‘ |
Conc. (ppmv) | PPMEIO |  ppm ppm ‘
| . EtO =)
| Outlet | MdGe- % |
(PID) PostCal agq }O 2 | \ \ \ P | | |
—— i = T T =

Audlt Standard (48 8 ppmv) Result J J




Plots (2)

EtO Calibrations

Site: Sterigenics - Willowbrook 1
Date: 9/21/2018

INLET (FID) CALIBRATION
12000.00
10000.00
8000.00
6000.00

Slope 2.80
4000.00 Intercept -0.08

l

Concentration, ppm

2000.00

000 «——— 1
0 10 20 30 40

Area

OUTLET (PiD) CALIBRATION
120
100

80

Slope 0.397

60
Intercept -0.0770

40

20

EtO Concentration, ppm

0 50 100 150 200 250 300
Area

Page 1



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:02:52
Method: Direct injection
Description: CHANNEL 1 - FID
Coliimin: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1Ster{WB2018-Amb.CHR (c:\peak359)
Sample: Ambient Background
Operator: D. Kremer

Componant

Daad Vol 1 2 " 7.0800.233

Component  Retention Area External Units

Dead Vol ! Air 0.233 7.0840 0.0000
7.0840 0.0000

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:02:52
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Catbopadk B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2Ster{WB2018-Amb.CHR (c:\peaka5a)
Sample: Ambient Background
Operator: D. Kremer

18.000 -5400
ExtemaifUnts  Companant '
Dead Vol /A 98.7340/.100
0.0000/
unknawn 224 3820/0.366

Component  Retention Area External  Units

Dead Vol / Air 0.100 38.7340  0.000D
38.7340 0.0000

ExtemalUnits

0.0000/

0.0000/



Lab name: ECSI
Client: Sterigenics - Willowbrook 1

Lab name:
Client:

ECSi
Sterigenics - Willowbrook 1

Client ID: PreCal Client ID: PreCal
Analysis date: 09/21/2018 05:14:01 Analysis date: 09/21/2018 D5:14:01
Method: Direct Injection Method: Direct Injection
Description: CHANNEL 1 - FID Dascription: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier: HELIUM Carrier: HELIUM

Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Components: eto1-100.cpt . Components: eto2-100.cpt
Data file: 1SteriWB2018-C01.CHR (c\peak359) Data file: 2Ster1WB2018-C01.CHR (c:\peak359)
Sample: 100 ppm std Sample: 100 ppm Std
Operator: D. Kremer Operator: D. Kremer
-8.400 54,000 -102400
Component Exteralinis  Component L
Deed vo! f A '9.9950:0.050 .0000¢ Dead Vol 7 A {m 0.0000/
Etniene Oxkde ::,‘::- 35.9740/0.466 0.0000B8M o Ovide 2.0000ippm
i
B.6685¢
Component  Retention Area External Units Component  Retention  Area External Units
Dead Vol / Air 0.050 0.1150 0.0000 Dead Vol [ Air 0.066 28880 0.0000
Ethylene Oxide 0.466 359740 0.0000 ppm Ethylene Oxide 0.483 250.3980 0.0000 ppm

36.0880 0.0000 2532860  0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:17:09
Method: Direct injection
Description: CHANNEL 1 - FiD
Coluin: 1% SP-1000, Carhopack B
Carrier: HELIUM
Temp. prog; eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-C02.CHR (c:\peak359)
Sample: 100 ppm std
Operator: D. Kremer

5400
Caomponent
Ettylenn Oxde ‘___M__;:is.umass
Componant  Retention  Area External Units
Ethylena Oxide 0.488 352280 D.00DDC ppm
352280 0.0000

0.000ppm

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:17:09
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2StertWB2018-C02.CHR (c:\peak359)
Sample: 100 ppm Std
Operator: D. Kremer

-102.400 1824.000
Companest
De2s VoI JAY %1.mm
Ethylena Ovide "> 253 sessm sen
Component Retention Area Extemnal Units
Dead Vol / Air 0.283 1.1260 0.0000
Ethylene Oxide 0500 2535895 0.0000 ppm
2547155 0.0000

e

D.00GKNppm



Lab name:
Client:

Client 1D:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Doad Vol A¥

Ethylena Onide

Component

Dead Vol ! Air

Ethylene Oxide

ECSi

Sterigenics - Willowbrook 1

PreCal

09/21/2018 05:19:40

Direct Injection

CHANNEL 1 - FID
1% SP-1000, Carbopack B

HELIUM
eto-100.tam
eto1-100.cpt

1SteriWB2018-C03.CHR (c:\peak359)

100 ppm sid
D. Kremer

Retention Area

0.066

0466  36.2430

External  Units

0.0000
0.0000 pprn

0.0000

Lab name:
Client:

Client 1D:
Analysis date:

Method:

Description:

Column: 1% SP-1000, Carbopack B

Carmrier:

Temnp. prog:
Components:

ECSi

Sterigenics ~ Willowbrook 1

PreCal

09/21/2018 05:19:40

Direct Injection

CHANNEL 2 - PID

HELIUM
eto-100.tem
eto2-100.cpt

Data file: 2Ster1WB201B-C03.CHR (c:\peak359)

Sample:
Operator:

Dead Vol { Ar

Compaonent

Dead Vol / Air

Ethylene Oxide

100 ppm Std
D. Kremer

3 253 1490M483

Retention

0.266
0.483

Area External Units

1.2750
253.1490

2544240

0.0000
0.0000 ppm

0.0000

0.0000



Lab name: ECSi
Cilent: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:21:40
Method: Direct Injection
Description: CHANNEL 1 - FID
Calumn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SterfWB2018-C04.CHR (c:\peak359)
Sample: 10.1 ppm std
Operator: D. Kremer

-1.600

Corzponant
Effbytane Oxkde !”}msmuss
Component  Retention Area External Units
Ethylene Oxide 0.466 3.6950 0.0000 ppm
3.6850 0.0000

18.000

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:21:40
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carriar: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 25ter1WR2018-C04.CHR (c:\peak359)
Sample: 10.1 ppm std
Operator: D, Kremer

51200
Dead Vol /AF 'an;;nms-s ’
C000MADM  Eygans Ouide '\‘)zumnm

unkrova 0602010533

smionensn {’amﬁ‘lﬁ

unknown 0.1210/0.700

1imimcaan @ ar3nm 76)

trnown RO7700.783

unkngwn 'nmmn.m

unknown 0.1090:0.589

Component  Retantion Area External Units

Dead Vol / Air 0.066 ¢.8155 0.0000
Ethylene Oxide 0.483 26.4030 0.0000 ppm

27.2185  0.0000

512.000

0.0000f



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:26:02
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 15teriWB2018-C05.CHR (c:\peak359)
Sample: 10.1 ppm std
Operafor: D. Kremer

-1.500

Componant "

|'

i
Efvylana Cakin Il\ja.nmm

|

Component  Retention Area Extarnal Units
Ethylene Oxide 0.466 3.7130  0.0000 ppm
3.7130  0.0000

18.000

|0.0000ppm

Lab name: ECSi
Client: Sterigenics - Willowbraok 1
Client ID: PreCal
Analysis date: 09/21/2018 05:26:02
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: elo2-100.cpt
Data file: 25tertWB2018-C05.CHR (c:\peak353)
Sample: 10.1 ppm std
Operator: D. Kremer

:

Componit Extémaltinita
Demd Vol A imasmnu 0.0000/
unknown :0.144%215 D.00Tdy
}
Elytens Cuita '} 25800000.600 D000y
uninown 003300580 0.0000f
sbneny RRRTAN &0 2 A%
nknown 0. 1530/0.700 000007
o ed ﬁnﬂ.ﬂlﬂm 3 sm
knoan 83200585 16003/
Component  Retention Area External Units

Dead Vol ! Air 0.100 25705 0.0000
Ethylene Oxide 0.500 259090 0.0000 ppm

284795 0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:30:086
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tam
Components: eto1-100.cpt
Data file: 15tertWB2018-C06.CHR {c:\peak359)
Sample: 10.1 ppm std
Operator: D. Kremer

~1.500
Componant
Ethylene Ovida ‘1 3.6970/0.450
unknown J0ZI5A 816
Component  Retention Area External Units
Ethylene Oxide 0.450 3.6870  0.0000 ppm
36870 0.0000

16.000

U ooy

Lab name:; ECSI

Client: Sterigenics - Willowbrook 1

Client ID: PreCal

Analysis date: 05/21/2018 05:30:06

Method: Direct Injection

Description: CHANNEL 2 - PID

Calumn: 1% SP-1000, Carbopack B

Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt

Data file: 25tertWB2018-C06.CHR (c:\peak358)

Sample: 10.1 ppm std
Operator: D. Kremer

51200

Componént
Dead VoI 7 AX §4M7§D.¢BE

i

i
Ethylena Cuida ;) 2506201483
\nkmown 0.0960/0.700
unknown lo.mmm
unkrown 'Mzsnmma

Component  Retention

Dead Vol / Air 0.066
Ethylene Oxide 0.483

Area

4.9475
26.0820

31.0095

External Units

0.0000
0.0000 ppm

0.0000

512000

|

|

fied

|



Lab name:
Client:

Client ID:
Analysis date:
Mathod:
Desctiptlon:
Column:
Carrier:
Temp. prog:
Componanis:
Data file:
Sample:
Operator:

Dead VolJ Ax

Ethvylene Codde

Component

Dead Vol / Air
Ethylene Oxide

ECSi

Sterigenics - Willowbrook 1
PreCal

09/21/2018 05:35:21

Direct Injection

CHANNEL 1 - FID

1% SP-1000, Garbopack B
HELIUM

elo-100tem

eto1-100.cpt
1StartWB2018-C07.CHR (c:\peak359)
494 ppmstd 1 1O

D. Kremer

| 017801086

03070/0.460

Retention Area External Units
0.066 0.1780 0.0000
0.450 0.3970  0.0000 ppm
0.5750 0.0000

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:35:21
Method: Direct injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Caomponents: eto2-100.cpt

Data file: 25tertWB2018-C07.CHR {c:\p2ak35g)

Sample: 48-4-ppm std 1.10
Operator: D. Kremer

~12.80D

Componant —

Dead Vol Air 3.423010.033

unknown rumnuus

Ethylens Oida ’ 27360483

e "B IBIGHFE

Snknwn 4085055

Component  Retention Area

Dead Vol / Air 0.083 3.4230

Ethylene Oxide 0.483 2.7380
6.1610

External Units

0.0000
0.6000 ppm

0.0000

128,000

D0.0000¢

i§

i

‘.



Lab name:

ECSi

Client: Sterigenics - Willowbrook 1

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

PreCal

09/21/2018 05:42:38

Direct Injection

CHANNEL 1-FID

1% SP-1000, Carbopack B

HELIUM

eto-100.tem

eto1-100.cpt

1SteriWB2018-C08.CHR (c:\peak359)
464-ppm std .10

Operator: D. Kremer

-0AT0
Compenent

Daad Vol AN

Ethylene Oxide

Component

Dead Vol / Air

Ethylene Oxide

0.9760m.083

Retention Area BExternal Units
0.083 0.3760 0.0000
0.466 0.3955 0.0000 ppm

0.7715 0.0000

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:42:38
Method: Direct Injection
Description: CHANNEL 2 - PID
Carrier HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 28ter1WB2018-C08.CHR (c:\peakldss)
Sample: 467t ppm std | 14
Operator: D. Kremer

12600 128.000

G Extamaiinits
D.0000¢ Cramd Vol Ax Aagionoss 0.0000/
O0000PPM i tonn Dxtte ’zmssmm 0.0000%pm

unsenown ; D20450.600 0.0000

unknown ‘020400683 0.0000/

unknown 0.2850/0.833 n.opon

Component  Retention Area External Units
Dead Vol / Air 0.083 3.3910 0.0000
Ethylene Oxide 0.500 27285 0.6000 ppm
6.1195 0.0000



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Colufnn:
Carrier:
Temp. prog:
Components:
Data file:
Sample:
Operator:

Component

Dead Vol / Air
Ethylene Oxide

ECSi

Sterigenics - Willowbrook 1
PreCal

09/21/2018 05:52:32
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt
15tertWB2018-C09.CHR (c:\peak359)
464 ppmstd 1.10

D. Kremer

02060766

Retention Area External Units
0.100 01280  0.0000
0.466 0.3945 0.0000 ppm

0.5225 0.0000

0.0000/

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:52:32
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Componenis: eto2-100.cpt
Data file: 2StertWB2018-C09.CHR (c:\peak359}
Sample: 48+ ppm sid | |0
Operator: D. Kremer

12800
Component
Dend Viol / A¥ immm
Etfylens Oddo | '] 2.7640/0.600
ussmown 10:20260.565
amicenin ?}nnmnam.-m
unknown -0.2540/.683
unlonown 1022800816
Component  Retention  Area External  Units
Dead Vol / Alr D0.083 28105 0.0000
Ethylene Oxide 0.500 2.7540 0.0000 ppm
55645 0.0000

128.000

0.0000/

0.0600tpm
0.000%
o0
0.0000/

0.0000/



Lab name:
Client:

Client ID:
Analysis date:
Method:
Description:
Column:
Carrier:
Temp. prog:
Components:
Data file:
Sample:

Operator:

-0.430

Dead Vol i Ak

Elhylene Oxido

Component

Dead Vol / Air

Ethylene Oxide

ECSi

Sterigenics - Willowbrook 1
PreCal

08/21/2018 05:59:13
Direct Injection

CHANNEL 1 - FID

1% SP-1000, Carbopack B
HELIUM

eto-100.tem

eto1-100.cpt

1Ster1WB20184C.CHR (c:\peak359)

464 ppmsid L.y
D. Kremer

0.52100.093

}nummu

Retention Area

0.083 05210
0.483 0.4020

0.9230

0.0600¢

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 05:59:13
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 2Ster1WB2018-4C.CHR {c:\peak359)
Sample: 481 ppm std .|0
Operator: D. Kremer

~12.800

Component
Daad Vol/ Air §1m1n0
Etnytons Codde | 2.7200m516
[

uninown 0.5206M.700

Component Retention Area External Units
Dead Vol / Air 0.100 1.9020 0.0000
Ethylene Oxide 0.516 27280 0.0000 ppm

46310 0.0000

128.000

0.00007

0.0000fppm

0.0000



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 06:08:35
Method: Direct Injection
Dascription: CHANNEL 1 - FID
Coluinn: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1SteriWB2018-Audit.CHR (c:\peak359)
Sample: 48.8 ppm audit sid
Operator: D. Kremer

£.400
Componsnt
Ooad Vol / Alr ‘0.1106M.050
.
Etfrlana Codde 74000488
mknown T.I870AL B0

Component  Retention Area External Units

Dead Vol / Air 0.050 0.1105  0.0000

Ethylene Oxide 0.466 17.4080 48.1622 ppm

175185 48.1622

Lab name: ECSI
Client: Sterigenics - Willowbrook 1
Client 1D: PreCal
Analysis date: 09/21/2018 06:08:35
Method: Direct Injection
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Data file: 25tertWB2018-Audit.CHR (c:\peak359)
Sample: 48.8 ppm audit std
Operator: D. Kremer

64.000 1200
_ExtaralfUnas  Component
a.0000/ Dead Vol /A% ﬁumma
I
t
+
1
4
Lo
4BIG22UPM s i ™ 1277600483
I
e.0000/ unknown 03BZNEE

Component  Retention Area External Units

Dead Vol / Air 0.066 09790 0.0000
Ethylene Oxide 0483 1227760 48.4576 ppm

123.7550 48.4576

512000

‘oQ00n

00000/



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 09/21/2018 06:15:37
Method: Direct Injection
Description: CHANNEL 1 - FID
Golumin: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: efo1-100.cpt
Data file: 1StertWB2018-C10.CHR {c:\peak359)
Sample: 100 ppm std sample line bias
Operator: D. Kremer

D4E50/D.066

Pms

Daxt Vol FAY

Component  Relention  Area External Units
Dead Val / Air 0.066 0.4660 0.0000
Ethylene Oxide 0.466 35.8985 99.3192 ppm

36.3645 99.3192

128.00D

.0000:

833182/ppn

Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PreCal
Analysis date: 098/21/2018 06:20:23
Method: Direct Injsction
Description: CHANNEL 2 - PID
Column: 1% SP-1000, Caibopack 8
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: eto2-100.cpt
Datg file: 25ter1WB2018-C11.CHR (c\peak359)
Sample: 10.1 ppm std sample line bias
Operator: D. Kremer

-51.200

Camponant
Deazd Vol /8 2.89850/0.083

T

0
sndenenan 143 R270UD 3
unknewn 0.109020.583
JUO S3eam s
unknown 0 DAL
uRinown 0.1350/ B33

Component  Retention Area External Units
Dead Vol f Air 0.083 3.8980 0.0000
Ethylene Oxide 0.483 26.3830 10.4129 ppm

30.2810 10.4129

512000



Lab name: ECSI Lab name: ECSi

Client: Sterigenics - Willowbrook 1 Client: Sterigenics - Willowbrook 1
Client ID; PostCal Client ID: PostCal
Analysis date: 09/21/2018 11:01:28 Analysis date: 09/21/2018 11:06:36
Method: Direct Injection Method: Direct injection
Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack 8 Column: 1% SP-1000, Carhopack B
Carrier: HELIUM Carrier: HELIUM
Temp. prog: eto-100.tem Temp. prog: eto-100.tem
Companants: eto1-100.cpt Components: eto2-100.cpt
Data file: 1SteriWB2018-C11.CHR (c:\peak359) Data file: 2Ster1WB2018-C12.CHR (c:\peak359)
Sample: 100 ppm std Sample: 10.1 ppm std
Operator: D. Kremer Operator: D. Kremer
12.800 123.000 -a1.200 512.000
Componant —— - Extaroffiinls  Coeponent ~ Extema¥Units
Dand Vol 1A ;»nztmom ! ‘o.mmr R— 10560100 .nmnu
| ] f | !
[
uinown A anson3m 00000/
Eftpena Crtts ! ) 3508800455 SAASSIET  egptnn Oullo Bmm 102148
r/ unimoen ‘”Mmm 100000/
i infen | BIZERR IR ;g’“ﬂ%v
unknown 'mm.ﬁo 0.0000/
unkaonwn | 0.0000¢
unAmown | R1SODO.E50 0.0000¢
||
Component  Retention Area Extemal Units Component  Retention Area External  Unlts
Dead Vol / Air 0.066 0.2175  0.0000 Dead Vol / Air 0.100 1.0540  0.0000
Ethylene Oxide 0.466 36.0880 99.8435 ppm Ethylene Oxide 0.483 258810 10.2148 ppm

36.3055 99.8435 26.9350 10.2148



Lab name: ECSi
Client; Sterigenics - Willowbrook 1
Client ID: PostCal
Analysis date: 09/24/2018 19:35:07
Method: Diract Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier: HELIUM
Temp. prog: eto-100.tem
Components: efo1-100.cpt
Data file: 1SterWB2018-C01.CHR (c:\peak359)
Sample: 1000 ppm std
Operator: D. Kremer

ienowr; 0.1655/0.933
Component Retention Area External Units

‘thylene Oxide 0.50C 360.7670 998.1227 ppm
360.7670 998.1227

A ‘%M 4’{0\ run ?crj-"tc;ﬁ' usiros ca\lilx‘d‘ﬁbn curve
Keom st 4o demonsieate. [;mm;iqg @ 100- oo
thé& Clxromtx}@%m N /3

1024.000

958, 1227 /ppm

0.0000/



Lab name: ECSi
Cliant: Sterigenics - Willowbrook 1

Client ID: PostCal
Analysis date: 09/24/2018 19:37:34
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carriar: HELIUM
Temp. prog: eto-100.tem
Components: eto1-100.cpt
Data file: 1S5terWB2018-C02.CHR (c:\peak359)
Sample: 1000 ppm std
Operator: D. Kremer
~102.400
omponant .
st Vol LAl R.32050.066
Iryiena Ovidls 361.08000483
Component  Retention Area External Units
Jead Vol / Air 0.066 033805 0.0000
ithylene Oxide 0.483 361.0890 999.0136 ppm

3614795 999.0136

260 0136/ppm



Lab name: ECSi
Client: Sterigenics - Willowbrook 1
Client ID: PostCal
Anaglysls date: 09/24/2018 19:39:26
Method: Direct Injection
Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carriar: HELIUM
Temp. prog: eto-100.tem
Camponents: eto1-100.cpt
Data file: 1SterWWB2018-C03.CHR (c:\peak359)
Sample: 1000 ppm std
Operator: D. Kremer

102400

ead Vol ] Alr 0.5490/0.068

Component  Retention Area External Units

Yead Vol / Air 0066 05490 0.0000
‘thylene Oxide 0.483 360.7760 998.1476 ppm

361.3250 0998.1476

538.1478/ppm
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&y Scott Specialty Gases

CERTIFIED WORKING CLASS
Single-Certified Calibration Standard

.00 CAJON BLVD., SAN BERNARDINO, CA 92411

Phone: 809-887-2671 Fex: 909-887-05649

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information
Project No.: 02-57164-001
ftem No.: 02020001310TCL

.P.O. No.. vBL-D. KREMER
Cylinder Numbar: CAL4448

Lylinder Size: CL
Certification Date: 20Apr2018

CERTIFIED CONCENTRATION

Concentration
Component Name (Moles)
ETHYLENE OXIDE 1.10 PPM
NITROGEN BALANCE
TRACEABILITY
Traceable To

Scott Reference Standard

-
APPROVED BY: . / V:I o
MT

Page 1of 2

Customer
ECSI, INC

PO BOX 1493
SAN CLEMENTE, CA 92674

-Accuracy
t+/-%)

DATE: 42018




P B TR, v vy

Expiration Date: 20Apr2020

SPECIAL HANDLING INSTRUCTIONS

TP e S e SIS = SR TR
SPECIFICATIONS Blend Certified
S ) Requested Certified Tolerance Aceuraey
Concentration Concentration Result Result
Component Name {Moles) {Moles) t+/- %) (+F- %} o
ETHYLENE OXIDE 1 M 1.0 P 10.0 5.00 '
NITROGEN 881, BAL
TRACEABILITY
Traceable To
Scott Reference Standard
PHYSICAL PROPERTIES
Cylinder Size: pL Pressure: 1200 PSIG

Do not use or store cylinder at or below the statad dew point temperature. Possible condansation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew

point, place cylinder in heated area for 24 hours and than rall cylinder for 15 minutes to re-mix.

Use of calibration standards at or helow dew point temperature may result in callbration arror.

COMMENTS

Page

2 of 2




CERTIFIED WORKING CLASS

-"'“"‘__ CAJON BLVD.. SAN BERNARDINO. CA 92411 Phone: 909-887-2571 Fax: 908-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information Customer
Project No.: 02-57164-003
Item No.: 02020001320TCL ECSI, INC

) PO BOX 1428

P.O. No.: vBL - D. KREMER

Cylinder Number: CLM003232
Cylinder Size: CL
Certification Date: 20Apr2018

SAN CLEMENTE, CA 92674

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles) {+7-9%)
ETHYLENE OXIDE 10.1  PPM
NITROGEN BALANCE
TRACEABILITY
Traceable To
Scott Reference Standard
-1
APPROVED BY: - ) \/i ’( DATE: 42018

Page 1 of 2




SPECIFICATIONS Blend Certified

Roqussted Certified Tolerance Aceuracy
Concentration Concantration Result Result
Component Name - {Molss) - {Maoles} {+/~ %} (+/- %)
ETHYLENE Q{IDE 10. PR 10.1 PEM 1.0 5.00
NITROGEN BAL BAT,
TRACEABILITY
Tracesbls To

Scott Reference Standard
PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 1200 PSIG
Expiration Date: 20Apr2020

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
peint, place cylinder in heated area for 24 hours and then rolt cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temparature may result in calibration error.

COMMENTS

Page 2of2




Scott Specialty Gases

CERTIFIED WORKING CLASS
Single-Certified Calibration Standard

S 0 CAJON BLVD.. SAN BERNARDING, CA 92411

Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product information

roject No.: 02-57164-004
Item No.: 02020001330TCL
F.0. No.: vBL - D. KREMER

Cylinder Number: CLMO11385

Cylinder Size: CL
Certification Date: 20Apr2018

CERTIFIED CONCENTRATION"

AT wliv TV e "
Component_Name {Moles)

| ETHYLENE OXIDE 100. PPM

| NITROGEN BALANCE
TRACEABILITY
Traceable To

Scott Reference Standard

APPROVED BY:

Customer

ECSI, INC
PQ BOX 1498
SAN CLEMENTE, CA 92674

Accuracy
(+/-%)

DATE: 42018




SPECIFICATIONS Blend Certifiad
Requested Certifiad Tolorance Accuracy
Cancentration Concentration Result Result
Componant Name (Moles} (Molest ~ (+/- %} AH-%) I—
ETHYLENE 100. FEM 100. PR .0 5.00
NITROGEW BAL BAT,
TRACEABILITY
Traceable To
Scott Reference -Standard
PHYSICAL PROPERTIES
Cylinder Size: CL Pressure: 1300 PSIG Valve Connection: CGA 350

Expiration Date: 20Apr2020

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew paint temperature. Possible condensation of heavier
components could result. In the event-the cylinder has been expased to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then ralf cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS

Page 20f 2




I CERTIFIED WORKING CLASS
Scott Specialty Gases Single-Certified Calibration Standard

"T:'”';- CAJON BLVD., SAN BERNARDINO, CA 92411 Phone: 809-887-2571 Fex: 509-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

E Product Information Customer
Project No.. 02-57164-005
item No.: 02020001340TCL ECS1, INC
P.O. No.. VBL-D. KREMER PO BOX 1428

SAN CLEMENTE, CA 92674
Cylinder Numbker: CLM002810Q
Cylinder Size: CL )
Certification Date: 20Apr2018

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name (Moles} A+19%)
ETHYLENE OXIDE 1,000. PPM 8
NITROGEN BALANCE
TRACEABILITY
Traceable To-
Scott Reference Standard *
|
|
f
i
|
APPROVED BY: N DATE: 4-20-18
Page tTof 2




SPECIFICATIONS Blend Certfied

. Requested Certified Tolerance Aéeuracy
Contentration Concentration Result Resuft
Component Name _{Males) L {Moles) (+~ %1 (+/- %} B
ETHVLENE CXKIDE 1,000. T 1,000. DEM N 5.00
NITRCGEN BarL BAL
TRACEABILITY
‘Traceable. To

Scott Reference .Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 1200 PSIG Valve Connection: CGA 350
Expiration Date: 20Apr2020

SPECIAL HANDLING INSTRUCTIONS
Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier

components could result. In the event the cylinder has been exposed to temperatures at or befow the dew
point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration emor.

COMMENTS

Page 2 of 2




CERTIFIED WORKING CLASS
Single-Certified Calibration Standard

Scott Specdialty Gases

00 CAJON BLVD., SAN BERNARDING, CA 92411

Phone: 809-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product Information ! Customer
Project No,: 0Z2-57164-006 o
Item No.: 02020001340TCL ECSI, INC
P.O. No.: wvaL-D. KREMER ’ PO BOX 1498

.EMENTE, CA 92674
Cylinder Number: CLM0O05787 SAN CLEMENTE,
Cylinder Size: CL
Certification Date: 20Apr2018

CERTIFIED CONCENTRATION

Concentration Accuracy
Component Name {Moles) (+%)
ETHYLENE OXIDE 10,080. PPM 5 -
NITROGEN BALANCE
TRACEABILITY
Traceable To-

Scott Reference Standard

APPROVED BY: DATE:  4-20-18

Paae 1 of 2




SPECIFICATIONS Blend Certified

Requested Cartified Tolerance Accuracy
Concentration Concantration Resuit Result
Component Nama {Moles) ~ {Mgles} A %) t+/- %) — =
ETHYLENE CXIDR 10,000. PEM 10,080. PRM .8 5.00
NITROGEN BAL - BAL
TRACEABILITY
Traceable To

Scott Reference -Standard

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 700 PSIG Valve Connection: CGA 350
Expiration Date: 20Apr2020

SPECIAL HANDLING INSTRUCTIONS

Do not use or store cylinder st or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point temperature may result in calibration ermor.

COMMENTS

Page 20f 2




T i
k1
I
1
CERTIFICATE OF ANALYSIS
Customer Name; ECSi, Inc. Cylinder Nomber: SA23925
Stock or Analyzer Tag Number: N/A - Product Class: Certified Standard
! Customer Reference: Verbal- Dan Cylinder - Conteats’: 28 CF @ 2000 PSI
’ MESA Reference: 104448 Cylinder-CGA: AOO6-HP-BR/350
Date of Certification: 4/19/2018 Analysis Method: GC-TCD/FID
Recommended Shelf Life: 2 Years Preparation Method: Gravimetric
|
[l Component Requested Reported
| Concentration® Concentration™
| Ethylene Oxide 50 ppm 48.8 ppm
| Nitrogen Balance Balance

i —— _
| Authorized Signatu%lc._,QQ ]}l?_

1. The fill pressure shown on the COA is as originally quoted. The (1] pressure measured by the customer may differ from the fill

. .
pressure originally quoted due to temperature effects, compressibility of the individual camponents when blended together in the
cylinder. gauge accuracy or reduction in content volume before shipping as & result of samples withdrawn for laboratory QC necessary
to ensure product quality.
2. Unless otherwise stated, concentrations are given in molar units.
3 Vapor pressur mixes are hlended a1 a sufficiently fow pressure so as to eliminate phase separation under most low temperature
conditions encouniered during transport or storage. However, it is generally recommended that cylinders containing vapor pressune
restricted mixes be placed on the floor in a horizonta! position and rofled back and forth to improve homogeneity of the gas phase

mixture before being put mto service,
Analytical Gas Standards are prepared and analvzed using combinations of NIST traceable weights. SRM's provided by NIST. or
intemnal gas standards that have heen verified for accuracy using procedures published by the US-EPA. Pure gases are analvzed and

certificd for purity using minor component Analytical Gas Standards prepared according to the methods specified above. Balances are
calibrated to NIST test weights covered by NIST wst number 822/256175/96. Reference Certification #s: 163/W. 830/N and 3280,

Calibration methods are in conformance with MIL-STD 45662A.

MRSggdochm&Equipmml

division of MESA Interpstional Fechnologics, Inc.
3619 Pendleton Avenne, Suite C ¢ Santz Ana, California 92704 ¢ USA
TEL: T14434-T102 ¢ FAX: 714-434-8005 ¢ E-mail: maill@mesugas.com
l FTrr

|
|
|
l

QOn-line Catalog at www.mesagas.com
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Detection Limit Study

Step 1: Prepare and analyze at least seven standards prepared at or near the estimated detection limit

Step 2 : Record and calculate the standard deviation of the replicate measurements.

T
Analyss 1 2 3 4 5 6 7 8 9 10
Number
Result 1.007 1.011 1.015 1.01 1.071 1.071 1.067
Calculated Standard Deviation = 0.0316

Step 3 : Determine the Method Detection Limit (MDL) by mulitplying the student T value appropriate for 99% confidence level
and the standard deviation estimate with in n-1 degrees of freedom

Number of Replicates 7 8 9 10

T-values 3.143 2.998 2.896 2.821

Method Detection Limit: = 0.10



Wagner, Kevin

From: Hoffman, Kathy

Sent: Tuesday, September 25, 2018 8:42 AM

To: Wagner, Kevin

Subject: FW: MDL calculations and additional information.
Attachments: Detection Limit Master Spreadsheet.xls

From: Shappley, Ned [mailto:Shappley.Ned@epa.qov]
Sent: Monday, September 24, 2018 12:02 PM

To: Hoffman, Kathy; dankremer@ecsil.com
Cc: Sieffert, Margaret; Mattison, Kevin; Merrill, Raymond; Johnson, Steffan
Subject: MDL calculations and additional information.

Dan/Kathy,

As we discussed on site, attached is the spreadsheet (Note, this is not an official EPA spreadsheet) | used to determine the MDL
(i.e., LOD) for the testing last week at Sterigenics. It is important to include all raw data associated with this study as well as a
discussion of the procedures used. The reference for how MDL studies should be performed can be found in Section 15.2 of
Method 301 (40 CFR Part 63), which links you to 40 CFR Part 136, Appendix B (see below). In this instance, | am making the
recommendation to lllinois EPA to accept this MDL study with just spiked samples and collected over a shorter time period.

Based on the 7 replicate values | calculated using the low calibration response, in lieu of reporting a ND, you should report a
<0.10 ppm for the measured concentration. It is important to use this MDL value when calculating the DRE. Going forward you
should consider repeating the MDL for each test program or include a MDL verification step to ensure that your system is
capable of measuring at these low-levels. For future MDL studies, it is strongly suggested you develop an MDL using a similar
matrix (i.e., in air) as opposed to a calibration gas cylinder. | suggest filling a Tedlar bag with carbon-free air and injecting a
concentration of EtO into the bag targeting a concentration in the Tedlar Bag of approximately 0.3 to 0.5 ppm. This type of
evaluation would best replicate the sample matrix as measured by the GC.

Additional Information:

Going forward, it is important to use the procedures that were utilized during the Sterigenics for future tests, making sure to 1)
verify the sampling testing locations meet all Method 1 criteria, 2) performing all required velocity traverses as required by the
method, 3) use of heated sampling system (Method 18 — Section 8.2.2.1.1 and 8.2.2.1.2) to prevent moisture or organic
condensation, 4) perform a successful recovery study for direct interface sampling (Method 18 — Section 8.4.1) to verify the
efficacy of the sampling system, and 5) to select calibration standards that bracket the sample concentrations (Method 18 —
Section 8.2.4.3). These are not recommendations, they are requirements of the method and failure to follow these procedures
could be grounds for a regulatory authority to invalidate a test.

Please let me know if you have any questions,

Ned Shappley

40 CFR Part 136, Appendix B



(a) Select a spiking level, typically 2—10 times the estimated MDL in Section 1. Spiking levels in excess of 10 times the estimated detection limit may be required
for analytes with very poor recovery (e.g., for an analyte with 10% recovery, spiked at 100 micrograms/L, with mean recovery of 10 micrograms/L; the calculated
MDL may be around 3 micrograms/L. Therefore, in this example, the spiking level would be 33 times the MDL, but spiking lower may result in no recovery at all).

(b) Process a minimum of seven spiked samples and seven method blank samples through all steps of the method. The samples used for the MDL must be
prepared in at least three batches on three separate calendar dates and analyzed on three separate calendar dates. (Preparation and analysis may be on the
same day.) Existing data may be used, if compliant with the requirements for at least three batches, and generated within the last twenty four months. The most
recent available data for methad blanks and spiked samples must be used. Statistical outlier removal procedures should not be used fo remove data for the initial
MDL determination, since the total number of observations is small and the purpose of the MDL procedure is to capture routine method variability. However,
documented instances of gross failures (e.g., instrument malfunctions, mislabeled samples, cracked vials) may be excluded from the calculations, provided that at
least seven spiked samples and seven method blanks are available. (The rationale for removal of specific outliers must be documented and maintained on file with
the results of the MDL determination.)

(ii) Compute the MDL, (the MDL based on spiked samples) as follows:

MDLs =t -1, 1-a = 099Ss

Where:

MDL = the method detection limit based on spiked samples

tin-1. 1-a = 0.09) = the Student's t-value appropriate for a single-tailed 99th percentile ¢ statistic and a standard deviation estimate with n-1 degrees of freedom. See

Addendum Table 1.
S, = sample standard deviation of the replicate spiked sample analyses.

Ned Shappley | USEPA]OAQPS|AQAD | Measurement Technology Group
109 TW Alexander Drive (E143-02) | Research Triangle Park, NC 27711
email: | Phone (919)541-7903
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NORTH GRAND AVENUE EAST, P.O. BOX 19276, SPRINGFIELD, ILLINOIS 62794-9276 (217) 782-3397
BRUCE RAUNER, GOVERNOR ALEC MESSINA, DIRECTOR

217/785-1705

CONSTRUCTION PERMIT
NESHAP SOURCE

PERMITTEE

Sterigenics US, LLC

Attn: Laura Hartman, EHS Manager
2015 Spring Road, Suite 650

Cak Brook, Illincis 60523

Application No.: 18060020 I.D. No.: 043110AAC
Applicant’s Designation: Date Received: June 11, 2018

Subject: Control of the Backvents of the Sterilization Chambers
Date Issued: June 26, 2018
Location: 7775 Quincy and 830 Midway, Willowbrook, DuPage County

This Permit is hereby granted to the above-designated Permittee to CONSTRUCT
emission source(s) and/or air pollution control equipment consisting of
control of the backvents of the sterilization chambers, as described in the
above-referenced application. This Permit is subject to standard conditions
attached hereto and the following special condition{s):

1. Intreduction

a. This permit authorizes control of the existing backvents of the
five sterjilization chambers {SC-1, SC-2, SC-3, SC-4 and SC-S5) at
Sterigenic’s Willowbrook facilities using the existing control
systems that control emissions of ethylene oxide from the vacuum
punps and from aeration.

b. This permit does not authorize changes to the sterilization
chambers or other emission units at the source that would
increase their capacity or emissions.

c. For purposes of this permit, the existing sterilization chambers
after their backvents are also connected to control systems are
referred to as the “affected units.”

2. Existing Requirements

This permit does alter established requirements for the affected units,
(i.e., applicable emission standards and requirements for testing,
monitoring, recordkeeping and reporting), as identified in Sections 4.1
and 4.2 of the Clean Air Act Permit Program (CAAPP) permit for the
source, Permit No. 95120085, issued June 8, 2015. In particular, the
affected units will continue to be subject to federal National Emission
Standards for Hazardous Air Pollutants (NESHAP) for Ethylene Oxide
Emissions from Sterilization Facilities, 40 CFR 63 Subpart O,

3. Non-applicability Provisions
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This permit is issued based on this project not constituting a major
modification for purposes of the state rules for Major Stationary
Sources Construction and Medification (MSSCAM), 35 IAC Part 203. This
is because this project is an emission reduction project that will
reduce emissions of volatile organic material,

4. Good Air Pollution Control Practices

At all times, the Permittee shall maintain and operate the affected
units and associated air pollution control systems in a manner
consistent with good air pollution control practices for minimizing
emissions.

5. Notification

The Permittee shall notify the Illincis EPA within 30 days after
completion of this project. This notification shall include the date
that the backvent on each affected unit is first controlled.

6. Testing

a. Within 180 days of completion of this project, for the affected
units, the Permittee shall perform performance testing in
accordance with 40 CFR 63.365 and 63.7. The Permittee shall
submit applicable notifications and reports for this testing as
required by 40 CFR 63.7, 63.360, 63.365 and 63.366.

b. The following USEPA methods and procedures shall be used for
testing, unless another USEPA method is approved by the Illinois
EPA:
Flowrate Method 2, 2A, 2B, 2C or 2D
Oxygen {0z} /Carbon Dioxide (CO:) Method 3A or 3B
Moisture Method 4 or 320
Ethylene Oxide/Propylens Oxide Method 18 or 320

c. The Permittee shall submit a written test plan to the Illinocis

EPA for this testing and if a significant charge in the
procedures for this testing is planned from the procedures
followed in the previous test. This plan shall be submitted at
least 30 days prior to the actual date of testing and include the
following information as a minimum:

i, A description of the planned test procedures.

ii. The person(s} who will be performing sampling and analysis
and their experience with similar tests,

iii. The specific conditions under which testing will be
performed, including a discussion of why these conditions .
will be representative of maximum emissions and the means
or manner by which the operating parameters for the
emission unit and any control equipment will be determined.
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iv. The specific determinations of emissions and operation that
are intended to be made, including sampling and monitoring
locations.

V. The test method(s) that will be used, with the specific
analysis method, if the method can be used with different
analysis methods.

d. The Permittee shall notify the Illinois EPA prior to conducting
these measurements to enable the Illinois EPA to cobserve testing.
Notification for the expected date of testing shall be submitted
a minimum of 30 days prior to the expected date. Notification of
the actual date and expected time of testing shall be submitted a
minimum of S working days prior to the actual date of the test.
The Illinois EPA may accept shorter advance notice if it does not
interfere with the Illinois EPA’s ability to observe testing.

e. Copies of the Final Report{s) for these tests shall be submitted
to the Illinois EPA within 30 days after the test results are
compiled and finalized but no later than 60 days after completion
of sampling. The Final Report shall include as a minimum:

i. General information, i.e., date ¢of test, names of testing
personnel, and names of Illincis EPA observers.

ii. A summary of results, e.g., VOM emissions, pounds.

iii. A detailed description of operating conditions of the
emission unit(s) during testing, including:

A, Process information, i.e., mode(s) of operation,
process rate, e.g. fuel or raw material consumption.

B. Control equipment informaticn, i.e., equipment
condition and operating parameters during testing.

C. A discussion of any preparatory actions taken, i.e,,
inspections, maintenance and repair.

iv. Description of test method(s}, including description of
sampling points, sampling train, analysis equipment, and
test schedule.

V. Data and calculations, including copies of all raw data
sheets and records of laboratory analyses, sample
calculations, and data on eqguipment calibration.

vi. Conclusions.

f. The Permittee shall retain copies of emission test reports for at
least three years beycnd the date that an emission test is
superseded by a more recent test.

7. Authorization to Operate
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The Permittee may operate the affected units with backvents ducted to
the existing control systems pursuant to this construction permit until
the CAAPP permit for the source is revised to address this project.
This condition supersedes Standard Conditicn 6.

Please note that the Illinois EPA has not acted in this permit on
Sterigenic’s request for enforceable limits on the operation and emissions of
its Willowbrook facilities so that this source is not a major source under
relevant air pollution control regulations. The Illinois EPA is processing
that request as a separate application.

If you have any questions on this permit, please contact Daniel Rowell at
217/558-4368.

/1408

Raymond E. Pilapil
Manager, Permit Section
Bureau of Air

REP:DBR:jlp
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STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL
P. O. BOX 19506
SPRINGFIELD, ILLINOIS 62794-9506

STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

July 1, 1985

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) authorizes the
Environmental Protection Agency to impose conditions on permits which it issues.

The following conditions are applicable unless superseded by special condition(s).
1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one
year from the date of issuance, unless a continuous program of construction or development on this project has

started by such time.

2. The construction or development covered by this permit shall be done in compliance with applicable provisions of the
Illinois Environmental Protection Act, and Regulations adopted by the Illinois Pollution Control Board.

3. There shall be no deviations from the approved plans and specifications unless a written reguest for modification,
along with plans and specifications as required, shall have been submitted to the Agency and a supplemental
written permit issued.

4. The Permittee shall allow any duly authorized agent of the Agency upon the presentation of credentials, at
reasonable times:

a. to enter the Permittee’s property where actual or potential effluent, emission or noise sources are located or
where any activity is to be conducted pursuant to this permit,

b. to have access to and copy any records required to be kept under the terms and conditions of this permit,
¢.  to inspect, including during any hours of operation of equipment constructed or operated under this permit,
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this

permit,

d. to obtain and remove samples of any discharge or emission of pollutants, and

@

to enter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit.

5. The issuance of this permit:

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted facilities
are to be located,

b. does not release the Permittee from any liability for damage to person or property caused by or resulting from
the construction, maintenance, or operation of the proposed facilities,

¢.  does not release the Permittee from compliance with the other applicable statues and regulations of the United
States, of the State of Illinois, or with applicable local laws, ordinances and regulations,

d. does not take into consideration or attest to the structural stability of any units or parts of the project, and




e. in no manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability,

directly or indireetly, for any loss due to damage, installation, maintenance, or operation of the proposed
equipment or facility.

6. a. Unless a joint construction/operation permit has been issued, a permit for operation shall be obtained from the
Agency before the equipment covered by this permit is placed into operation.

b.  For purposes of shakedown and testing, unless otherwise specified by a special permit condition, the equipment
covered under this permit may be operated for a period not to exceed thirty (30) days.

7. The Agency may file a complaint with the Board for modification, suspension or revocation of a permit:

2. upon discovery that the permit application contained misrepresentations, misinformation or false statements or
that all relevant facts were not disclosed, or

b. upon finding that any standard or special conditions have been violated, or

¢. upon any violations of the Environmental Protection Act or any regulation effective thereunder as a result of
the construction or development authorized by this permit.

1. 532-0226
APC 166 Rev. 5/99 Printed on Recycled Paper 080-005




From: "Armitage, Julie" <Julie.Armitage @Illinois.gov>
Date: September 7, 2018 at 6:34:23 PM CDT

To: "Hoffman, Kathy" <KHoffman@sterigenics.com>
Cc: "Mattison, Kevin" <Kevin.Mattison@Illinois.gov>

By this email, at your request, and to facilitate the shared goal of expedited emissions testing, the Bureau of Air
provides notice that it is waiving the timeframe for test plan submittal (30 days prior to testing — condition 6c)
and the timeframe for notification of expected and actual test dates (30 and 5 days, respectively — condition 6d)
under construction permit No. 18060020 issued June 26, 2018. Also, the Bureau provides notice that, after
review and consultation with the USEPA, it is accepting the protocol received August 28, 2018, and
supplemented September 7, 2018, conditioned upon the testing scheduled for September 8th, being performed
in accordance with USEPA reference methods and supported by a detailed final report that evidences the
validity of the test, adherence to reference methods, and compliance with all relevant permit terms.

Should you have comments or questions regarding this matter, pleased direct them to my attention or to that of
Kevin Mattison of my staff who will be present for the September 8" testing.

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential,
may be attorney-client privileged or attorney work product, may constitute inside information or internal
deliberative staff communication, and is intended only for the use of the addressee. Unauthorized use, disclosure
or copying of this communication or any part thereof is strictly prohibited and may be uniawful. If you have
received this communication in error, please notify the sender immediately by retum e-mail and destroy this
communication and all copies thereof, including all attachments. Receipt by an unintended recipient does not
waive attorney-client privilege, attorney work product privilege, or any other exemption from disclosure.
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A Sotera Health company

September 7, 2018 Sent via email

Julie Armitage

Illinois Environmental Protection Agency
Bureau of Air

1021 North Grand Avenue East
Springfield, Illinois 62702

Kevin Mattison

Hlinois Environmental Protection Agency
Burean of Air / Compliance Section

9511 Barrison Street

Des Plaines, IL 60016

Re:  Waiver Request of Construction Permit Test Notification Requirements, and Additional
Test Protocol Information for Sterigenics Willowbrook I and II Facilities
Facility LD. No: 043110AAC

Ms. Amnitage and Mr. Mattison:

In our recent conversations, we discussed our shared interest in conducting performance testing of the
Willowbrook facilities® control equipment as quickly as possible after recently tying in our sterilization
chamber backvents into each facility’s existing emission control equipment. This letter formally requests
IEPA’s waiver of the 30 and 5 day performance test notification requirements found in the project’s
Construction Permit (Application No. 18060020), at Conditions 6 c. and 6 d. If the waiver of notification
requirements is granted, then we would plan to commence performance testing beginning in the morning
on Saturday, September 8 at approximately 7:00am at Willowbrook I, 7775 Quincy Street. Testing at
Willowbrook IT will commence at approximately noon.

This letter also provides additional information regarding the previously submitted test protocol we
submitted in our last letter. Based on guidance from Mr. Mattison, this information will serve to provide
further details about the planned test procedures and how test results are to be generated. With this
additional information, we also request that IEPA grant its approval of the updated test protocol.

Please contact me to further discuss this matter. You can reach me at 630-928-1771 or email:

kwagner(@sterigenics.com.

Regards,
Kevin Wagner
Director, EH&S

Enclosures:

Sterigenics Intemational LLC
2015 Spring Road, Suite 850 « Oak Brook, IL. 60523
Tel 630.928.1700 - Fax 630.928.1701 - www.sterigenics.com
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Test Protocol Addendum for both Willowbrook | and
Willowbrook Ii

2.0 EQUIPMENT

Process parameters for both AAT emission control devices will be measured prior to testing. One
measurement of the scrubber would be representative of scrubber conditions throughout the testing.
Based on the total volume of the scrubber liquor, it isn’t anticipated that an appreciable change in liquor
level or pH will occur over the course of testing. In accordance with the site’s air permit the scrubber
tank level will be measured along with the liquor pH.

3.0 TESTING

Once a sterilization chamber cycle ends, our process requires the chamber door to be partially opened
for 15 minutes which vents the EO in the chamber to reduce levels in the chamber and exposure to
employees. The 15-minute duration ensures the highest concentration of EO is removed from the
chamber prior to unloading the product. During this venting, EO exhausts thru the backvent and to the
AAT scrubber. In accordance with our procedures, workers are not allowed to enter or unload the
chamber until the 15-minute time period has passed. Once the 15-minutes has passed, the product is
unloaded to the aeration room.

The Willowbrook facllity utilizes different sterilization cycles based on FDA validated cycles. The EO
concentration in the chamber prior to the backvent phase can vary. Therefore, the higher ending
concentrations will represent the highest amount of EO exhausted thru the backvents to the AAT
scrubber.

In order to meet Condition 6 of the Construction Permit, each test run will be completed on the
backvents using freshly sterilized product from one chamber for a 15-minute duration, for a total of
three test runs at each facility. The emission testing will use chambers with higher ending EO
concentrations for testing. Each test interval will test the first 15-minutes the backvent is opened and
exhausted to the scrubber. Once the 15 minutes ends, product will be unloaded from the chamber and
placed into the aeration rooms which are continuously vented to the same AAT scrubber throughout the

test.

Recording data

Sterigenics will record process data during the performance testing to identify which chamber was
utllized and the sterilization cycle number for each test. This process data will be summarized in a table
which will be provided in the final report. in addition to the process data collection, Sterigenics will
record pH and scrubber liquor level of the AAT scrubber prior to the test. This information will also be
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furnished with the process data in the final report. Due to the AAT scrubber size and design, these
parameters do not change significantly during the course of a day which exceeds the performance
testing duration.

SECTION 5.0 TEST METHOD REFERENCE

The protocol indicated the CO2/02 will not be measured, rather the stack will be assumed to be
ambient air. The assumed molecular weight of the stack gas will be 29.

5.2 VOLUMETRIC FLOW MEASUREMENT

Method 2C will be utilized to test volumetric flow. The sample port used for the Method 18 inlet and
outlet will be used for Method 2C. Please see attached Figure 1 for a drawing of the test locations in
accordance with USEPA Method 1 or 1a. The absence of cyclonic flow will be verified during the test
program.

5.4 SAMPLE TRANSPORT

in addition to the description of the sample transport in the protocol, the lines used for testing will be
heated above 110°C. Source gas will be pumped to the GC with a response time of 5-10 seconds.

5.7 CALIBRATIONS
Callbration will be performed in triplicate prior to and at the end of each test day. Limit of detection

will be determined.

6.0 TEST SCENARIO

As discussed above, backvent testing will be performed during normal process load conditions, with
freshly sterilized product in the sterilization chambers. Three test runs will be conducted in series to
verify the performance of the emission-control system.

Sterilization chamber cycles can range from 8 — 12 hours. Sterigenics will schedule three chambers to
end the sterillzation cycle to allow for the three test runs to run consecutively, however, due to the
range in cycle time, it may be necessary to wait for the chamber cycle to end prior to beginning the
subsequent testing.

The sample testing will begin at approximately 7:00 am on Saturday, September 8, 2018. The
equipment will be set up Friday evening. Calibration of the chromatograph system will be completed
prior to beginning the test at Willowbrook 1 and then again prior to beginning the test at Willowbrook 2.
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Test Scenario Time Line
Sequenice for each facility Method/Reference
Sample port locations established Method 1
3-point calibration performed in triplicate. Method 18
Obtain meteorological data for sampling time. Method 4
Conduct calculation based on Method 4.

SAMPLE 1 | Flow traverse of inlet and outlet conducted to Method 2
establish measurement centroid, confirm
absence of cyclonic flow.

7:00 am Chamber door opened, actuator switch activates | N/A
backvent
First sample initiated Method 18
Samples at inlet and outlet taken approximately | Method 18
every 1-minute for a total of 15-minutes
Flow monitoring sampled approximately every
1-minute.
Recovery study performed Method 18

Each sample run will follow the same steps as sample 1
End of 3 Post callbration
samples
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TEST PROTOCOL FOR
AIR POLLUTION SOURCE TESTING
OF AN ETHYLENE OXIDE EMISSION-CONTROL SYSTEM
OPERATED BY STERIGENICS US, LLC.
AT ITS WILLOWBROOK |, ILLINOIS FACILITY

Submitted to:
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 North Grand Avenue East
Springfield, lilinois 62794

Submitted by:
STERIGENICS US, LLC.
7775 South Quincy Street
Willowbrook, lllinois 60521

I.D. Number 043110AAC

Prepared by:
ECSI, INC.

PO Box 1498
San Clemente, California 92674-1498

Prepared on:

August 24, 2018
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CONTACT SUMMARY

CLIENT

Ms. Laura Hartman

Manager of Environmental Health and Safety
STERIGENICS US, LLC.

2015 Spring Road, Suite 650

Oak Brook, lllinois 60523

Phone: (630)928-1724
FAX: (630)928-1701
email:  lhartman@sterigenics.com

TEST DATE

September 20-21, 2018

REGULATORY AGENCY

Daniel Rowell

Environmental Protection Engineer I1I
Bureau of Air — Air Permits Section
Illinois Environmental Protection Agency
1021 North Grand Avenue East
Springfield, lllinois 62794-9276

Phone: (217)558-4368
FAX: (217)524-5023
Email:  daniel.rowell@illinois.qov

TESTING CONTRACTOR

Daniel P. Kremer

President

ECSi, Inc.

PO Box 1498

San Clemente, California 92674-1498

Phone: (949)400-9145
FAX: (949)281-2169
email: dankremer@ecsi1.com

Mr. Paul Krett

General Manager
STERIGENICS US, LLC.
7775 South Quincy Street
Willowbrook, lllinois 60521

Phone: (630)654-5151
FAX: (630)325-0020
email:  pkrett@sterigenics.com
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1.0 INTRODUCTION

ECSi, Inc. proposes to conduct air pollution source testing of the ethylene oxide (EtO) emission control
system operated by Sterigenics US, LLC. at their Willowbrook | facility, located at 7775 S. Quincy Street.
The device to be tested is the two stage AAT Safe Cell packed tower scrubber/dry bed reactor emission-
control system, which is used to control emissions from fourteen sterilizer backvents and three aeration
rooms. The purpose of the testing program will be to demonstrate compliance with backvent emission
control requirements and the conditions established in the Air Quality Permit granted to Sterigenics by the

Illinois Environmental Protection Agency (IEPA).

We have specialized exclusively in the performance of ethylene oxide source testing and leak testing since
1992, and are the nationally recognized expert in the field. When the current ethylene oxide emissions
regulations were being implemented, we worked closely with the California Air Resources Board (CARB)
and USEPA to help develop the currently used testing methodology.

| ECS



2.0 EQUIPMENT

At Willowbrook |, sterilizer backvent emissions are controlled by:

. One two-stage Advanced Air Technologies Safe Cell emission-control system, comprised of a
packed-tower chemical scrubber (SC1), equipped with a packed reaction/interface column, a
scrubber fluid recirculation system, and a scrubber fluid reaction/storage tank, and a dry bed
reactor/scrubber (SC2), comprised of a bank of solid-bed reaction vessels, connected in parallel,

installed downstream of SC1 and upstream of a dedicated blower exhaust system.

2 FCSi



3.0 TESTING

EtO source testing will be conducted in accordance with the procedures outlined in USEPA CFR40, Part
63.365, using USEPA Method 18 as specified. EtO emissions monitoring will be conducted simultaneously
at the inlet and outlet of the Safe Cell System (the inlet of SC1 and the outlet of SC2) during the entire
duration of the backvent phase of one of the fourteen sterilizers. A total of three backvent-phase test runs

will be performed.

During the backvent phase, EtO emissions at the inlet and the outlet of the Safe Cell System will be
determined using direct source sample injection into a gas chromatograph (GC). All testing will be
conducted during normal process load conditions. All backvent testing will be performed with freshly
sterilized product in the sterilizer. The testing program will be conducted in accordance with the procedures

outlined in the following sections.

3 ECS



4.0 RULE/COMPLIANCE REQUIREMENTS

The EtO gas-sterilization system at the Willowbrook | facility is being tested to demonstrate compliance with
EPA requirements, as specified in the IEPA Air Quality Permit. The following requirements must be met:

. The sterilizer backvent phase emissions must be vented to control equipment with an EtO

emission-reduction efficiency of at least 99 % by weight.

Testing is required to demonstrate compliance with these requirements. Source testing of the emission-

control system is required initially, and may be required periodically thereafter.

: ECSi



5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

EtO source testing will be conducted in accordance with the procedures outlined in USEPA CFRA40, Part
63.365, using USEPA Method 18 as specified. EtO emissions monitoring will be conducted simultaneously
at the inlet and outlet of the Safe Cell System during the entire duration of the backvent phase of one of the

fourteen sterilizers. A total of three backvent-phase test runs will be performed.

During the backvent phase, EtO emissions at the inlet and the outlet of the Safe Cell System will be
determined using direct source sample injection into a gas chromatograph (GC). All testing will be
conducted during normal process load conditions. All backvent testing will be performed with freshly
sterilized product in the sterilizer. The testing program will be conducted in accordance with the procedures

outlined in the following sections.

Operation and documentation of process conditions will be performed by personnel from Sterigenics, Inc.
using existing monitoring instruments installed by the manufacturer on the equipment to be tested. In
accordance with the procedures established in USEPA CFRA40, Part 63, Subpart O, scrubber liquor level

will be recorded.
5.2 VOLUMETRIC FLOW MEASUREMENT

Exhaust gas flow at the outlet of SC2 will be determined by 40 CFR 60, Appendix A, Method 2C, using a
standard pitot tube and an inclined-oil manometer. Sampling ports will be located in accordance with 40
CFR 60, Appendix A, Method 1. The test ports will be located far enough from any flow disturbances to

permit accurate flow measurement.

Temperature measurements will be obtained from a type K thermocouple and thermometer attached to the
sampling probe. Exhaust gas composition will be assumed to be >99% ambient air. Water vapor will be
negligible and, based on previous test data, a default ambient value of 3 percent will be used for

determination of exhaust gas composition and flow calculations.
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5.3 CONTROL EFFICIENCY AND MASS EMISSIONS MEASUREMENT

The EtO concentration at the inlet and outlet of the Safe Cell System will be measured simultaneously
following the procedures delineated in USEPA CFR40, Part 63.365. During backvent, vented gas will be
analyzed by an SRI, Model 8610, portable gas chromatograph (GC), equipped with the following: dual,
heated sample loops and injectors; dual columns; and dual detectors. A flame ionization detector (FID) will
be used to quantify emissions at the emission-control device inlet, and a photoionization detector (PID) will

be used to quantify emissions at the emission-control device outlet.

5.4 SAMPLE TRANSPORT

Source gas will be pumped to the GC at approximately 500-1000 cubic centimeters per minute (cc/min)
from the sampling ports through two lengths of Teflon® sample line, each with a nominal volume of

approximately 75 cubic centimeters (cc) and an outer diameter of 0.25 inch. At the outlet of SC2 the
sampling ports will be located in the exhaust stack.

5.5 GC INJECTION

Source-gas samples will then be injected into the GC which will be equipped with two heated sampling
loops, each containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C).
Injections will occur at approximately one-minute intervals during the sterilization chamber backvent phase.
Helium will be the carrier gas for both FID and PID.

5.6 GC CONDITIONS

The packed columns for the GC will both be operated at 85 degrees C. The columns will be stainless steel,
6 feet long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B.

Any unused sample gas will be vented from the GC system back to the inlet of the scrubber.
57 CALIBRATION STANDARDS

The FID used at the inlet will be calibrated for part-per-million-by-volume (ppmv)-level analyses using gas

proportions similar to the following:

: ECS



1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

The PID used at the outlet will be calibrated for ppmv-level analyses using gas proportions similar to the

following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)
3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

Each of these calibration standards will be in a separate, certified manufacturer's cylinder. Copies of the

calibration gas laboratory certificates will be included with the final report.

5.8 SAMPLING DURATION

Backvent EtO measurements will be taken for the entire duration of the backvent phase, which will be 15
minutes. This will encompass a total sampling duration of 15 minutes for each backvent phase test run.

5.9 CONTROL-EFFICIENCY/MASS-EMISSIONS CALCULATIONS
Control efficiency of EtO will be calculated for the backvent phase. Control efficiency will be calculated for
each data point which will be produced at each injection interval. The time-weighted-average (TWA) EtO

control efficiency will be calculated using these results. Results of the control-efficiency testing will be

summarized in the final report.

Mass emissions of EtO will be calculated using the following equation:

MassRate = (VolFlow)(MolWt)(ppmv EtO/10°)/(MolVol)

Where:

MassRate = EtO mass flow rate, pounds per minute

VolFlow = Corrected volumetric flow rate, standard cubic feet per minute at 68 degrees F

7 ECS



MolWt = 44.05 pounds EtO per pound mole

ppmv EtO = EtO concentration, parts per million by volume
106 = Conversion factor, ppmv per "cubic foot per cubic foot"
MolVol = 385.32 cubic feet per pound mole at one atmosphere and 68 degrees F

Mass emissions of EtO will be calculated for backvent. The resuits will be summarized in the final report.

: FCSi



6.0 TEST SCENARIO

Backvent testing will be performed during normai process load conditions, with freshly sterilized product in
the sterilizer. Three test runs will be conducted in series to verify the performance of the emission-control

system. The testing schedule will be as follows:

e Equipment setup and gas chromatograph calibration.

e Backvent Test Run #1 is performed with freshly sterilized product in one of the fourteen sterilizers.
Sampling is performed at the inlet and outlet of the Safe Cell System.

e Backvent Test Run #2 is performed with freshly sterilized product in one of the fourteen sterilizers.
Sampling is performed at the inlet and outlet of the Safe Cell System.

e Backvent Test Run #3 is performed with freshly sterilized product in one of the fourteen sterilizers.
Sampling is performed at the inlet and outlet of the Safe Cell System.

e  Post-calibration check performed and equipment breakdown.

9 FCSi



7.0 QA/QC

71 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system will be leak checked at a vacuum of 15 inches of mercury.
The sampling system will be considered leak free when the flow indicated by the rotameters falls to zero.

At the beginning of the test, a system blank will be analyzed to ensure that the sampling system is free of
EtO. Ambient air will be introduced at the end of the heated sampling line and drawn through the sampling
system line to the GC for analysis. The resulting chromatogram also will provide a background level for
non-EtO components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas
stream due to the ambient dilution air which is drawn into the emission-control device. This chromatogram,

designated AMB, will be included with the calibration data in the final report.

7.2 CALIBRATION PROCEDURES

The GC system will be calibrated at the beginning and conclusion of each day's testing. Using the
Peaksimple Il analytical software, a point-to-point calibration curve will be constructed for each detector. A
gas cylinder of similar composition as the calibration gases, but certified by a separate supplier, will be

used to verify calibration gas composition and GC performance.

All calibration gases and support gases used will be of the highest purity and quality available. A copy of
the laboratory certification for each calibration gas will be included in the final report.
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8.0 FINAL TEST REPORT DESCRIPTION

The test results will be summarized in a written report. This report will be submitted to the IEPA no later
than sixty days after the conclusion of the field testing. It will include results for EtO control efficiency of the
emission-control device and mass emissions of EtO to the atmosphere from the emission-control device
outlet. The report will contain:

Summary tables with comparisons of the test results to rule limits;

Copies of all intermediate data tables and calculation worksheets:

Copies of all GC chromatograms from calibration runs and sample injections; and
Laboratory calibration certificates for all calibration and audit gases and all applicable
measurement instruments such as pitot tubes and thermocouples.
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